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Jn  JHemonam 

incilAHl)  LEWISOHN 

1875-1961 

W"\t\\  tlu'  death  of  Dr.  Richard  Lowisohn  on  August  11.  1961,  The  Mount  Sinai 
Hospital  has  lost  its  Senior  Consultant  Surgeon,  the  niedieal  profession  an  il- 
histiious  member,  and  his  close  colleagues  a  warm  and  loyal  friend. 

I.ewisohn  was  i)orn  in  Haml)urg  on  July  12,  187"),  where  he  received  his 
preliminary  education  at  the  Real-(Jynuiasium  and  from  where  he  entered  medi- 

cal school  in  Kiel  in  1893.  Following  the  (lerman  custom  he  attended  several 

different  medical  schools  and  was  graduated  from  the  University  of  Ki-eil)urg 

with  a  Doctor's  thesis  on  ̂ lalignant  Tumors  of  the  Kidney,  in  1899. 
After  graduation  he  became  an  Assistant  of  Professor  Carl  Weigert,  the  woi  ld 

renowned  Pathologist  of  the  Senkenbergsche  Institute  in  Frankfuit-am-Maiii. 
He  stayed  for  two  years  and  i)ublished  several  articles  of  pathologic  anatomic 

interest.  In  1904  he  became  Assistant  of  (jeheimrat  Czerny,  the  Professoi'  of 

Surgery  at  Heidelberg,  where  he  remained  mitil  1906  when  he  mo\-ed  to  New 
York.  After  having  obtained  his  medical  license,  he  joined  the  Surgical  Staff  at 

The  Mount  Sinai  Hosi)ital,  where  he  advanced  from  Adjunct  to  Associate  At- 

tending Surgeon  and  becami'  Attending  Surgeon  in  1928;  he  reached  retiii'ment 

age  in  1937  and  became  Consulting  Surgeon  in  the  same  yeai'. 

Dr.  Lewisohn's  claim  to  immortality  is  derived  from  his  discoveiy  of  the 
Citrate  Method  of  Blood  Transfusion.  The  i)i-actice  of  blood  ti'ansfusion  had 

been  applied  in  medicine  for  more  than  two  centui'ies  but  it  never  had  enjoyed 
wide  use  because  of  the  hazards  of  the  original  proct'dure  and  the  complexity  of 

the  later  ])erformance.  After  cai'eful  experiments  on  dogs,  Di\  Lewisohn  pei'- 
formed  the  first  two  transfusions  in  man  with  citi'ated  blood  and  published  the 

results  in  the  .January  issue  of  the  New  Yoik  Medical  Recoi-d  of  191").  Simul- 
taneously and  entirely  indei)en(lently,  Agote  in  Buenos  Aires  had  published  the 

identical  solution  of  the  problem  by  utilizing  the  lowest  i)ossible  concentiation 
of  sodimn  citrate  to  prevent  blood  coagulation  and  to  avoid  toxic  effects  from 

citrate.  It  i.-  amazing  that  this  simjjle  and  logical  device  did  not  find  immediate 
and  univeisal  acceptance.  In  spite  of  the  many  emergencies  during  the  First 

\\'orl(l  W'lir,  t!ie  citrate  method  of  blood  transfusion  was  hai'dly  used  l)y  the 
.\rmed  Forces  and  even  after  cessation  of  hostilities  this  method  still  had  to  coin- 

l)ete  with  the  older  techni(iues  of  dii'ect  blood  ti'ansfusion.  Certain  alarming  side 
effects,  such  as  chills,  had  to  i)e  investigated,  and  they  were  con(iuei-ed  in  the 

early  nineteen  thirties.  The  possibility  of  stoi'age  of  citrated  blood  greatly  ad- 
vanced its  use  in  ti'ansfusion.  At  the  l)eginniiig  of  World  Wnv  1 1  it  had  bccoiiic  the 

1 
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cxclusivi'  method  of  l)looil  tianst'usioii  used  in  surcjery  and  medicine.  Thus 
Kiehard  Lewisohn  could  still  witness  the  ultimate  triumph  ol"  his  discovery.  And 
he  received,  althouj^li  i)elateilly,  tlu'  laurels  he  so  well  deserved.  In  19").")  he  was 

the  recii)ient  ot"  the  Kail  Landsteiner  Award  and  Medal  of  the  Anu'rican  As- 
sociation of  Blood  Banks.  lu  February.  19")9,  he  was  awarded  an  Honorary 

Fi'Uowshii)  in  the  Royal  t'olle<2;e  of  Surjieons  of  iMiiiland  and  in  the  fall  of  the 
same  year  he  became  an  Honorary  Fellow  of  tlu'  American  College  of  Sm<^eons. 
While  the  sponsoi's  of  these  honors  referred  in  their  addresses  mainly  to  his  first 

iireat  contrii)Ution.  it  had  not  bi'en  his  last.  Richard  Lewisohn's  mind  did  not 
retire  and  he  was  always  on  the  alert  to  I'ecojfnize  new  ideas  and  to  api)ly  them 
to  urgent  problems  of  surgery  and  medicine.  For  years  the  surgical  treatment  of 
peptic  ulcer  of  the  stomach  and  duodenum  had  i)een  unsatisfactory.  A  new  and 

radical  operation  had  been  advocated  by  Habei'ei-  of  the  University  of  Imisbruck 
Dr.  Lewisohn  recognized  the  validity  of  the  idea,  but  he  was  not  uiuiware  of  the 

objection  of  exposing  the  i)atient  to  the  risk  of  a  dangerous  ojX'ration  for  the 

treatment  of  a  nonmalignant  ailment  which  might  yield  to  more  conservati\'e 
treatment.  Hi'  traveled  to  Austria,  ac(iuainted  him.'<elf  with  the  operative  tech- 

nique and  the  results  and  bi'came  convinced  of  the  justification  of  gastric  ic- 
section  for  duodenal  and  gastric  ulcer.  His  sound  arguments  persuaded  Dr.  A.  A. 

Berg  with  whom  he  was  associated  on  the  first  Siu'gical  Service  of  The  Blount 
Sinai  Hosi)ital  to  give  the  rather  hazardous  operation  of  gastiic  i-esection  a  trial. 
The  results  were  most  satisfactory  and  gradually  the  surgical  profession  all  over 
the  country  became  converted  to  subtotal  gastrectomy  as  the  method  of  choice 
for  the  treatment  of  pejitic  ulcer  resistant  to  medical  thera|)y.  Hichaid  Lewisohn 
had  effectively  served  as  Catalyst. 

^^'hen  the  day  of  his  retirement  as  an  attending  surgeon  for  age  limit  ap- 
proached, he  was  far  from  ready  for  retirement.  Now  released  from  the  arduous 

duties  of  an  active  surgical  service,  the  time  had  come  for  him  to  return  to  the 
research  laboratory,  in  which  he  had  found  so  nuich  satisfaction  in  the  early 
years  of  his  career.  With  his  characteristic  elan  he  siurounded  himself  with  a 

staff'  of  most  comi)etent  investigators  antl  began  his  lomantic  adventure  in 
Cancer  Research.  For  ten  years  he  and  his  faithful  collaborators  explored  the 

''fTects  of  splenic  extracts  and  various  vitamin  and  yeast  extracts  on  the  inhibi- 
tion of  growth  of  animal  cancers.  This  is  not  the  place  to  go  into  detail,  but  it 

should  be  recorded  here  that  these  investigations  were  the  first  to  establish  the 
significance  of  folic  acid  in  the  biology  of  the  cancer  cell. 

In  1948  Richard  Lewisohn  felt  that  the  time  might  also  come  for  him  to  enjoy 
the  blessings  of  restful  years  of  retirement  in  the  comi)any  of  his  beloved  life 
companion  Constance  and  surrounded  l)y  children  and  giaiidchildicn.  i5ut  at  the 
age  of  eighty  his  scientific  cui  iosity  was  reawakene(l.  The  high  esteem  in  which 
he  was  held,  had  caused  one  of  his  intimate  friends,  Mr.  Charles  (iuggenheimer. 
to  persuade  one  of  his  clients  to  bequeath  a  sizeable  sum  of  money  to  research 

work  to  be  conducted  at  Richard  Lewisohn's  direction.  When  the  money  became 
available  in  1954.  Dr.  Lewisohn  felt  that  ti.<sue  research  at  the  cellulai'  and  sui)- 
cellular  level  might  advance  the  science  of  medicine  and  he  became  the  fomulcr 
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of  the  Cell  Research  Laboratory  at  The  Mount  Sinai  Hospital.  For  nearly  five 

years  he  visited  the  laboratoiy  almost  daily.  He  remained  inquisitive,  enthusias- 
tic and  inspiring. 

In  jiresenting  Richard  Lewisohn  for  Honorary  Fellowship  in  the  Royal  College 

of  Surgeons  of  England,  Sir  (Jordon  Cordon-Taylor  called  his  "safe  and  simple 
method  of  transfusing  blood  an  epochal,  momentous  contribution  .  .  .  which  has 

brought  succour  and  health  and  healing  to  the  sick  and  injured." 
This  tribute  reflects  the  high  esteem  in  which  he  was  held  by  his  fellow  sur- 

geons. For  us  who  have  known  him  more  intimately  it  might  be  permitted  to 
talk  of  him  as  a  man.  Richard  Lewisohn  had  his  faults;  he  was  impatient.  When 

his  high  ideals  clashed  with  the  conformity  and  trivialities  of  our  age,  he  would 
sometimes  become  belligerent,  and  he  made  enemies  and  was  proud  of  it.  But 

he  could  even  be  prouder  and  fonder  of  those  who  gave  him  their  admii'ation  and 
their  friendshij).  Because  he  deserved  it  as  a  man  of  the  highest  ideals,  of  un- 

shakable convictions,  of  deep  devotion  to  his  friends  and  the  highest  loyalty  to 
The  Mount  Sinai  Hospital.  We  shall  never  forget  him. 

Paul  Klemperer,  ]\LD. 
Marjorie  Lewi.sohn,  JVLD. 

for  the Editorial  Board 



I'A  ITKKXS  OI"  HOXK  CIIAXCK  IX  CLASSIC  H KMol'l  1 1 1 .1 A 
AXI)  ClilUsrMAS  DISEASE 

JOHN  E.  i\108ELEY.  M.D. 

A'rir  York.  X.  Y. 

In  ircent  years  the  subject  of  l)l()0(l  coaiiulalion  has  become  extremely  compli- 

cated. A  large  group  of  s])ecific  circuhiting  ])roteins,  vai'iously  named  and  ab- 
breviated, are  now  consideicd  to  l)e  active  in  the  coagulation  mechanism  (Tabh- 

I).  X"o  attempt  to  tliscuss  this  mechanism  in  dejith  will  be  made  here  but  some 
brief  simplification  of  tiie  modern  concept  of  coagulation  migiit  l)e  helpful  for 
those  who  seldom  have  occasion  to  review  recent  advances  in  this  phase  of  human 

l)hysiology. 

Tlie  end  jjroduct  of  the  coagvdation  ])rocess  is  the  foi'mation  of  insoluble  fibrin, 
a  tough,  fibrous  protein  ari'angcd  in  an  interlacing  network  of  strands  within 
the  interstices  of  which  the  blood  cells  are  entra})ped.  Fii)rin  does  not  exist  as 
such  in  the  circulating  blood  but  is  formed  in  the  process  of  coagulation  from  a 

solui)le  precursor,  fibrinogen.  The  convei'sion  of  fil)rinogen  to  fibrin  takes  place 
through  tiie  action  of  thrombin.  It  has  been  shown  that  the  action  of  thrombin 

is  that  of  a  proteolytic  enzyme  splitting  small  polyix'iitide  chains  from  the  ends 

of  each  fil)rinogen  molecule.  Thrombin  does  not  cii'culate  in  the  blood  in  any 
significant  concentration  but  is  present  in  tlie  form  of  a  jirecursor,  i)rothronibin. 

The  conversion  of  pr()throml)in  to  thrombin  takes  place  thi'ough  the  action  of 
thromboplastin  and  cah-ium.  The  exact  mechanism  Ijy  which  thioniboi)lastin 
alters  the  prothroml)in  molecule  is  as  yet  undetermined.  It  is  known,  however, 

that  the  interaction  between  thromboplastin  and  ])i'othrombin  involves  the  ac- 
tivity of  three  additional  factors,  namely,  factor  V  (labile  factor),  factor  \TI 

(stable  factor),  an<l  the  Stuart-Prower  factor. 
At  least  three  clinically  important  factors  are  necessary  for  the  formation  of 

tiu'omboplastin.  These  specific  thiomboplastin  |)recursors  are  antihemophilic 
globulin  (.\U(;).  plasma  thronil)oplastin  comi)onent  (ptc,  Christmas  factor)  and 
plasma  thromboplastin  antecedent  (pt.\).  The  develoi)ment  of  throml)o])lastic 

activity  takes  ])lace  in  the  presence  of  calcium  ions  and  platelets.  Fig.  1  is  a  sim- 
plified sciiematic  outline  of  the  coagvdation  mechanism. 

Disea.-^es  due  to  defects  in  blood  coagulation  have  been  classified  as  1)  those 
due  to  a  deficiency  of  factors  reciuired  for  thromboplastin  formation;  2)  for 

conversion  of  protin-ombin  to  thioml)in  and  3)  those  due  to  a  deficiency  of 
fibrinogen  111.  Disoiders  in  the  first  grouj),  due  to  a  deficiency  of  factors  re- 
fiuired  for  thrombojihistin  formation,  are  regarded  broadly  as  the  hcmo])hilias. 
Until  recently  the  term  hemoi)hilia  was  a])plied  to  a  single  disorder,  that  due  to 
a  deficiency  of  the  antihemophilic  globulin  t.\H(il.  The  discovery  of  the  other 
two  thromboplastin  precursors,  ptc  (Christmas  factor)  and  pta,  resulted  in  tiie 
realization  that  liemoi)hilia  was  indeed  not  a  single  entity  but  a  group  of  entities 

'  FiDin  liic  UcpMil  incut  of  HadioloK.N'.  I  lii'  Mouiil  .'^iii.ii  H()s|iil;il,  .\c\v  York,  .\.  \. 
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with  similar  symptomatologj'.  The  disorder  (kie  to  deficiency  of  antihemophilic 
globulin  (AHGj  is  regarded  as  classic  hemophilia  or  hemopliilia  A.  The  condition 

resulting  from  a  deficiency  of  plasma  thromboplastin  component  (ptc  or  Christ- 
mas factor  )  has  been  called  Christmas  disease  or  hemophilia  B,  and  that  due  to 

a  deficiencj'  of  plasma  thromboplastin  antecedent  (pta)  is  referred  to  as  hemo- 
philia C.  All  three  conditions  occur  as  hereditary  abnormalities  and  show  a 

bleeding  tendency  from  childhood.  Classic  hemophilia  and  Christmas  disease 

are  inherited  as  sex-linked  recessives,  are  confined  almost  exclusively  to  males 
and  are  transmitted  by  carrier  females.  In  contrast,  pta  deficiency  (hemophilia 

C)  is  tran.smitted  as  a  dominant  with  no  .sex-linkage  and  affects  both  males  and 

females.*  Classic  hemophilia  and  Christmas  disease  are  clinically  practicallj' 

T.A.BLE  I 

Some  of  the  Coagulation  Factors  and  Their  Various  Designations 

Coagulation  Factors Synonyms Abbreviations 

Antihemophilic  globulin Factor  VIII 
Thromboplastinogen 

AHC, AHF 

Plasma  tliionil)Oi)lastiii  component Factor  L\ 
Chri.stmas  factor 

PTC 

Pla.snia  thromboplastin  antecent 
PTA 

Labile  factor 

Factor  \' 
Pla.sma  accelerator  factor 
Proaccelerin 

Plasma  .\c-globulin 

Stable  factor Factor  VII 
Proconvertin 
Prothrombin  conversion  factor 

SPCA 

Stuart-Prower  factor Factor  X 

indistinguishable.  Bleeding  into  bones  and  joints  is  characteristic  of  both  con- 
ditions. On  the  other  hand,  in  pta  deficiency  the  bleeding  tendency  is  only  slight 

and  bone  and  joint  involvement  rarely  occurs.  ScA-ere  hemarthrosis  is  also  un- 
usual in  the  other  hemorrhagic  diseases.  An  analysis  of  the  bone  and  joint 

changes  in  hemophilia,  therefore,  is  essentially  limited  to  consideration  of  classic 
hemophilia  and  Christmas  disease.  Since  these  two  conditions  are  so  similar  in 

^•linical  and  radiographic  manifestations,  management  and  prognosis,  they  will 
be  referred  to  l)e]ow  merely  as  hemophilia. 

The  .symptoms  of  hemophilia  u.<ually  begin  in  infancy  and  tend  to  be  most 
severe  before  puberty.  Of  56  ca.ses  reviewed  by  Jordan  (2),  the  clinical  onset 

*  A  recent  .study  (16)  appear.s  to  .show  that  the  gene  for  pta  deficiency  i.s  an  incompletely 
recessive  or  "intermediate"  gene  which  produces  major  pta  deficiency  in  the  homozygote  and 
minor  pta  deficiency  in  the  heterozygote. 
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of  tho  (liseaso  occiirrt'tl  cluriiifj;  the  first  year  of  life  in  44  of  them.  The  first  iiuli- 
eatioii  of  the  disorder  was  in  the  form  of  subcutaneous,  intraniuseuhir,  intra- 
articuhir  or  internal  hemorrhaiie. 

Unlike  purpura  heniorrliajiica.  the  i)leeding  is  considered  by  many  always  to 

he  due  to  trauma,  however  mild,  and  not  to  spontaneous  heniori'hase.  In  many 
instances,  nevertheless,  a  definite  history  of  trauma  cannot  obtained.  The 
tendency  to  hemorrhage  appears  to  diminish  in  patients  who  survive  to  adult 

life  but  it  is  possii)le  tiiat  this  reflects  only  the  patient's  increased  ability  to 
avoid  major  and  minor  injiu'ies. 

Although  hemophilia  is  characterized  by  recurrent  ei)isodes  of  bleeding  in 
various  parts  of  the  body,  the  most  ciiaracteristic  site  of  hemorrhage  is  into 

the  joint  cavities.  Hemarthrosis  is  so  conuuon  in  classic  hemophilia  and  Christ- 

mas disease,  in  fact,  that  its  absi-iice  in  i)atients  who  reach  adult  life  is  consid- 

Plasma  t  hromlioplast  in 
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Plot  luoinhiii   ♦  Thioinliiii 
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ered  to  raise  some  (luestion  as  to  the  diagnosis  (3 1.  There  is  a  mild  form  of 

hemophilia,  iiowever,  in  which  .synii)toms  may  not  ai)i)ear  until  the  patient  is 
four  or  five  years  of  age  or  older.  In  this  mild  form  bleeding  may  follow  dental 
extractions,  tonsillectomy  or  other  surgical  procedures  but  may  not  result  from 

everyday  injuries  (4).  While  in  such  patients  rather  severe  hematomas  may  de- 
velop in  the  soft  tissues,  hemarthroses  seldom  occur  and  significant  joint  changes 

are  rarely  ever  seen.  The  diagnosis  of  this  mild  form  of  hemophilia  is  often  (luite 
difficult  and  fretiuently  delayed.  Actually,  the  severity  of  symjjtomatology  in 
liemophilia  tends  to  jjarallel  the  degree  of  deficiency  of  the  clotting  factor.  Thus, 
in  severe  classic  hemophilia  there  appears  to  be  an  almost  total  absence  of  the 
antihemophilic  globulin  while  in  mild  hemophilia  the  antihemophilic  glol)ulin 

factor  may  be  found  to  be  as  high  as  five  or  ten  per  cent  of  the  avei'age  normal 
values  (5 1.  A  similar  ratio  ])robably  exists  between  the  severity  of  .-symptoms 
and  the  concentration  of  Christmas  factor  in  Christmas  disease. 

The  bone  and  joint  changes  which  may  be  demonstrable  radiographically  in 
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hemophilia  may  be  due  to  1)  {nt7-a-articiilar;  2)  intra-osseous  and  3 1  subperi- 
ostenl  hemorrhage.  The  various  radiograpliie  patterns  of  bone  change  depend  on 
the  site  of  the  hemorrhage,  the  amount  of  bleeding  and  its  clironicity  and,  of 

great  importance,  tlie  age  at  which  these  pathological  ])henomena  take  place. 

Intra-articular  hemorrhages  and  their  resulting  arthropathies  provide  by  far 
the  commonest  roentgen  findings  in  hemoi)hilic  patients. 

HEMOPHILIC  ARTHROPATHIES 

Hemorrhage  may  occur  into  any  joint  but  the  knees,  elt)o\vs  and  ankles  are 
involved  much  more  commonly  than  the  other  articulations.  In  all  leports  the 

knees  are  the  most  frequently  affected  joints.  Caff'cy  and  Schlesinger  (6 1  have 
suggested  that  this  may  well  be  due  to  the  relative  vulnerability  of  the  knees  to 
injury  and  to  the  difficulty  of  protecting  these  articulations  in  walking.  Among 
the  56  patients  studied  by  Jordan  (2)  the  total  number  of  major  joints  affected 
was  as  follows:  Knees  97,  elbows  72,  ankles  52,  shoulders  16,  hips  16  and  wrists 

15.  While  only  a  single  joint  may  be  involved  at  the  time  of  any  given  examina- 
tion, observation  of  hemoi)hiliacs  over  a  protracted  jieriod  will  show  tliat  in  the 

majority  of  them  multiple  joint  involvement  eventually  develops.  In  the  vast 
majority  of  cases  the  first  major  joint  to  become  involved  is  the  knee.  In  about 

half  as  many  cases  the  first  joint  affection  involves  multiple  joints.  Only  occa- 
sionally is  the  elbow,  ankle,  hi|)  or  shoulder  the  first  single  site  of  involvement. 

The  hemarthropathies  tend  to  develop  prior  to  adolescence.  Thomas  (7)  has 

repoi'ted  a  study  in  which  in  89  per  cent  of  98  hemophilic  patients  with  hemarth- 
rosis  the  clinical  evidence  of  joint  invoh'ement  developed  before  the  age  of  ten 
years. 

Clinically  in  the  acute  hemarthroses  there  is  rapid  swelling,  heat,  various  de- 
grees of  tenderness  and  limitation  of  motion.  Discoloration  around  the  joint  is 

relatively  uncommon.  With  the  cessation  of  bleeding  the  blood  within  the  joint 
is  gradually  absorbed  and  there  is  slow  restitution  of  joint  mobility.  Once  a 
joint  has  been  the  site  of  hemorrhage,  however,  bleeding  tends  to  recur  and  to 
eventuate  in  i)ermanent  and  often  crijijiling  deformities. 

The  very  nature  of  this  hemorrhagic  disease  makes  a  complete  knowledge  of 
the  pathology  of  its  various  phases  difficult  to  acquire.  Pathological  examination 
of  involved  tissues  is  essentially  limited  to  the  tissues  available  at  autopsy. 

Oi)portunities  to  study  such  tissue  at  the  operating  table  or  from  biopsy  speci- 
mens are  ol)viously  rare.  Early  descriptions  of  the  i^athological  anatomy  of 

hemojihilic  ai-throi)athy  were  followed  by  detailed  microscopic  studies  of  the 
synovia  and  subsynovial  tissues  by  Key  (8l  in  1932.  More  recently  Swanton  (9) 
has  made  some  excellent  studies  on  the  various  stages  of  hemarthrosis  in  a  colony 
of  hemophilic  dogs.  This  canine  hemophilia  appears  to  be  identical  with  the 
human  disease  l>oth  in  regard  to  the  nature  of  the  clotting  defect  and  the  i)attern 

of  inheritance  and  it  is  likely  that  the  jiathological  changes  observed  are  essen- 
tially similar  to  those  which  occur  in  humans.  Analysis  of  the  roentgen  findings 

in  affected  bones  and  joints  has  also  contributed  to  our  undei'staiiding  of  the 
pathological  jjrocesses  involved. 
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In  the  early  staj2;c'  of  lu'iuopliilic  artliropathy,  aftfr  the  initial  or  early  \\v- 
marthrosi's.  there  is  an  inen-ased  density  of  the  periartieular  soft  tissues  usually 

with  (listi'Htion  of  the  joint  s|)aee  (  Fij>;.  2l.  \Mien  the  heniorrhaj2;e  is  of  consider- 

able degree  the  distended  joint  space  may  he  seen  to  compress  the  adjaci'nt  soft 
tissue  shadows  (Fig.  3l.  There  is  nothing  distinctive  ahout  this  a])pearance,  how- 

ever, and  the  findings  are  similar  to  those  which  may  i)e  found  in  nonhemophilic 

liemarthrosis  or  synovitis.  There  is  no  abnormality  demonstrable  in  the  archi- 
tecture of  the  regional  bones.  These  early  iiematomas  may  organize  and  be  ab- 
sorbed with  no  residua. 

A\'hen.  after  the  initial  or  repeated  hemoi-rhages.  the  intra-articular  blood  is 
not  completely  absorlxul.  the  retained  blood  or  blood  clots  produce  a  chionic 

synovitis.  Thei'e  is  a  \  illous  liy])ei-|)!asia  of  the  synovium  and  a  dense  layei-  of 
subsynovial  fibrous  tissue  develops.  The  periarticular  soft  tissues  become  tiiick- 
ened.  This  results  in  varying  degrees  of  limitation  of  motion.  Key  (8l  has  called 
attention  to  the  fact  that  at  this  stage  recurrent  hemorihage  is  attended  by 
smaller  articular  swellings  because  the  heavy  subsynovial  fibrous  tissue  i)revents 

(>xtreme  distention  of  the  joint  space.  Inci'easeil  density  in  and  about  the  joint 
is  enhanced  by  the  deposition  of  hemosiderin  in  the  soft  tissues.  As  a  resvdt  of 

the  local  hyperemia  and  associated  disuse  the  regional  bones  become  osteo- 
porotic, often  markedly  so  (Fig.  4l. 

Encroachment  l)y  the  thickened  synovial  membrane  results  in  erosion  of  the 

articular  cartilage  at  its  margins  and  irri'gular  ai'eas  of  destruction  may  occui- 
in  the  more  central  portions  of  the  cai'tilage.  Subchondral  bone  erosion  develops 
in  areas  underlying  damaged  cartilage  oi-  jiossibly  as  a  result  of  subchondral 
hemorrhage  (Figs,  o,  6).  Cartilage  destruction  al.so  results  in  vaiying  de- 

grees of  narrowing  of  the  interos-seous  space  (Figs.  7,  8).  As  the  process 

p.rogresses  numerous  juxta-articular  cysts,  irregular  in  distribution  and  size, 
develoji  (Figs.  9-11).  These  re])resent  one  of  the  characteristic  findings  in 
hemopiiilic  arthropathy.  It  is  generally  considered  that  these  cysts  are  the  result 
of  hemorrhage  into  the  subchondral  bone  but  the  recent  studies  of  Swanton  (9i 

have  shown  that  in  canine  hemophilic  arthropathy  such  cysts  are  lined  by  a 
single  layer  of  synovial  cells  and  the  bulk  of  the  lucent  area  consists  of  dense 
fibrous  tissue  with  very  little  or  no  evidence  of  blood  pigment.  Her  findings  would 

suggest  that  these  subchondral  cysts  may  be  more  related  to  prematiu'e  degen- 
erative changes  in  the  articular  cartilage  and  subchondral  bone  than  to  sub- 

chondral bone  hemorrhage.  Possibly  both  mechanisms  are  involved.  At  any  rate, 
such  multiple  cysts  are  seen  in  joints,  such  as  the  elbow,  in  which  they  seldom 
occur  in  the  more  common  forms  of  osteoarthritis  and  they  tend  to  be  greater  in 
number  and  larger  in  size  than  in  other  arthropathies  (Figs.  12.  13).  In  some 
areas  the  cysts  communicate  with  the  joint  cavity  at  a  site  of  cartilage  or  bone 

erosion.  Concomitant  with  destruction  of  the  interosseous  space  and  the  devel- 
opment of  numerous  subchondral  cysts  there  is  usually  some  eburnation  of  the 

articular  cortices  and  subchondral  bone  sclerosis  (Figs.  10,  111.  Although 

multiple  subchondral  cyst  formation  is  usual  and  characteristic  in  long-standing 
hemophilic  arthropathy  in  some  instances  the  arthropathy  may  reach  (luite  ad- 
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Fig.  2.  Ankles  of  a  2'/2  year  old  patient  with  ahg  deficiencj'.  The  right  ankle  is  the  site  of 
an  initial  hemarthrosis.  The  joint  spaces  are  distended  and  increased  in  density  due  to 
hemorrhage.  There  are  no  abnormalities  of  the  bones.  The  pseudocystic  radiolucent  triangles 
seen  in  both  os  calci  are  due  to  a  deficiency  of  spongy  bone  which  is  of  no  pathological  sig- 
nificance. 
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Fig.  3.  Knee  of  a  6  year  old  hemophiliac  with  ahg  deficiency.  There  has  been  a  large 
hemorrhage  into  the  joint.  The  quadricep.s  tendon  is  compressed  and  displaced  ventrally  and 
the  infrapatellar  fat  pad  is  encroached  on  from  behind  by  the  distended  joint  space. 

vanccd  stages  without  cyst  formation  (Fig.  14).  Deeper  in  the  cancellous  hone, 

away  from  the  joint  surface,  hirger  hone  cysts  may  develop  which  in  all  likeli- 
liood  are  the  result  of  intra-osseous  hemorrhage. 

Over  a  period  of  time  continued  use  of  an  affected  joint  and  weight-hearing 
furtlier  increase  tlie  degenerative  changes  and  osteophytosis  develops.  Tlie 
osteophyte  formation  may  be  extensive  and  in  some  cases  even  bizarre  (Fig.  15) . 
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Fig.  4.  This  is  the  knee  shown  in  Fig.  3  sixteen  months  later.  The  periartieular  soft  tissues 
are  thickened.  There  is  a  marked  osteoporosis  of  the  femoral  and  tibial  epiphyses  and  of  the 
patella. 
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Occasionally  a  joint  may  l)r  dcfornicd  I)y  hemorrhage'  into  the  epiphyseal 
cartilage  at  the  growth  zone  (lOl.  This  results  in  slip])ing  of  the  epii)hysis  and 

premature  fusion  of  the  epiphysis  in  an  al)noiinal  position  (Fig.  Hil.  The  in- 

FiG.  5.  Knees  of  a  9  year  old  hemophiliac  with  ptc  deficiency.  There  are  snh(  hondial  bone 
erosions  on  tiie  articular  .smface  of  the  left  til)ial  epiphysis.  The  regional  hones  are  osteo- 

porotic and  the  left  femoral  and  tibial  epiphyses  are  enlargeil.  The  left  knee  has  l)een  the  .site 
of  repeated  hemorrhages.  There  is  a  .series  of  growth  lines  in  the  femoral  and  tibial  metaphy- 
ses  on  both  sides.  The  spaces  between  these  trans\  (Mse  lines  are  deeper  on  the  left  side  where 
growth  has  been  accelerated  due  to  chronic  hyperemia. 

stances  of  this  type  of  deformity  which  we  have  seen  have  occurred  mo.stly  at 
the  shoulders. 

SPECIAL  ROEXTGEX  FEATURES 

^lost  of  the  roentgen  changes  described  above  which  occur  in  hemophilic 

arthropathy  may  be  found  not  uncommonly  in  various  other  joint  affections. 
There  are  some  changes  frequently  seen  in  the  hemophilic  joint,  however,  which 
are  uncommon  in  most  other  arthropathies  and  some  which  are  rarely,  if  ever, 
seen  in  other  conditions. 
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Enlargement,  Dysgenesis  and  Accelerated  Maturation  of  the  Epiphyses:  In  the 
growing  skeleton,  presumably  due  to  chronic  hyperemia,  there  may  be  premature 

ossification  of  the  epijihyses.  The  epiphyses  may  enlarge  rajiidly  compared  to 
those  of  unaffected  joints  (Figs.  5,  6,  17).  Frequently  there  is  premature  fusion 

of  the  ei)ii)hyses  at  the  affected  joint.  Accelerated  epiphyseal  growth  and  mat- 
uration may  also  be  seen  in  juvenile  rheumatoid  and  tuberculous  arthritis  and 

Fig.  6.  Knee.s  of  patient  with  rlas.sic  hemophilia.  The  liglit  knee  is  the  .site  of  early  hemor- 
rhage. The  periarticular  .soft  tissues  aie  increased  in  density  and  the  joint  space  i.s  distended. 

There  are  no  alterations  of  the  regional  bones.  The  left  knee  has  been  involved  by  recurrent 
hemorrhages  with  incomjjlete  absorption  of  the  hematomas.  The  periarticular  soft  tissues  are 
thickened.  The  femoral  and  tibial  epiphyses  are  enlarged  and  porotic.  The  patella  is  losing 
its  rounded  inferior  apex.  There  are  early  erosions  of  the  femoral  and  tibial  articular  surfaces. 

in  healing  fractures  at  or  near  the  joint.  In  some  cases  of  hemophilia  there  is 
dysgenesis  of  an  epiphysis  associated  with  its  accelerated  maturation.  In  such 
instances  the  cijijihysis  is  deformed  and  flattened.  Epiphyseal  dysgenesis  is 
most  commonly  seen  at  the  head  of  the  radius.  Enlargement  and  dysgenesis  of 

the  proximal  radial  epiphysis  occurring  in  childhood  results  in  a  rather  charac- 
teristically large  and  misshapen  radial  head  in  the  adult  (Figs.  12,  13,  18 1. 

Marked  Osteoporosis  and  Changes  in  Trabecular  Pattern:  In  j'oung  individuals 
with  hemophilic  arthropathy  osteoporosis  tends  to  be  unusually  severe  and  in- 

volves the  epiphyses  to  the  extent  that  their  extreme  lucency  may  stand  out 
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Fig.  7.  Knee  of  ])atieiit  with  ahc  deficiency.  There  are  subchondral  erosions  of  the  articular 
surfaces.  The  intero-sseous  space  is  narrowed  due  to  cartilage  destruction.  The  epiphy.ses  are 
porotic  and  there  is  coarsening  of  their  trabeculae.  The  intercondylar  notch  is  widened. 
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Fig.  8.  Knee  of  14  year  old  hemophiliar.  There  is  subchondral  erosion  of  the  femoral  and 
tibial  articular  surfaces.  Cartilage  destruction  has  resulted  in  marked  narrowing  of  the  inter- 

osseous space.  The  epiphyses  are  markedlj'  porotic  and  their  trabeculae  are  coarsened  and 
show  some  early  disorganization. 
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Fig.  9.  Advanned  hemophilic  arthropathy  in  a  40  year  old  patient.  The  articular  cartilage 
has  been  almost  complet(>ly  destroyed.  Tlie  intero.s.seou.s  si>ac(>  is  markedly  narrowed.  There 
is  erosion  of  the  articular  cortices  and  there  are  numerous  subchondral  cysts  of  varying  sizes  in 
the  femoral  and  tibial  metaphy.ses.  Osteophyte  formation  has  taken  place  at  the  articular 
margins  of  both  bones.  The  intercondylar  notch  is  widened. 
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Fig.  10.  Ankle  of  adult  hemophiliac  with  advanced  hemarthropathy.  The  tibiotalar  inter- 
osseous space  is  con.sideiably  narrowed  due  to  cartilage  destruction.  There  are  numerous 

subcortical  cysts.  The  articular  cortex  is  eburnated  and  there  is  cliffuse  subcortical  sclerosis. 
A  large  subcortical  cy.st  is  seen  adjacent  to  the  talonavicular  joint. 
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Fig.  11.  A(l\anc(Ml  hcMiioiihilic  aitliiopatliy  in  adult.  The  radiocarpal  .ioini  is  pract irall\- 
obliterated.  The  oi)i)0.-<in^  arti(  ular  .-^urfaees  are  eroded  and  there  are  numerous  .subeliondral 
cvst.-j  at  the  distal  end  of  the  radiu.s  and  in  the  navicular  and  lunate  bone.s.  Cortical  ebiunation 
and  subcortical  sclerosis  are  evident. 

against  the  relative  density  of  the  adjatent  l)one  (Fig.  8).  As  the  arthroi)athy 

progresses  the  epiphyseal  tral)eeiihie  tend  to  assume  a  raclial  striation  jiaralh'l 

to  the  long  axis  of  the  shaft.  Siniihir  changes  may  he  seen  in  jtiA-enih'  i-hctimatoid 
and  tulx'reidous  arthritis.  In  advanced  eases  tiiere  may  l)e  a  eliaracteristie  dis- 

organization of  tiie  epii)iiyseal  and  adjacent  metaphyseal  traheculae. 
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The  "Squared-Off"  Patella:  In  most  cases  of  advanced  hemophilic  arthropathy 
the  distal  apex  of  the  patella  is  flattened.  In  the  earlier  stages  of  the  arthropathy 
the  patella  participates  in  the  acceleration  of  growth  and  enlarges  accordingly. 
As  the  condition  advances,  however,  the  distal  portion  of  the  patella  loses  its 
tapered  form  and  the  end  of  the  hone  flattens  out  resulting  in  the  appearance  of 

Fig.  12.  Advanced  hemophilic  arthropathy  at  elbow  of  adult  with  .^hg  deficiency.  The  inter- 
osseous space  between  the  humerus  and  the  radial  head  is  markedly  narrowed.  The  anterior 

surface  of  the  olecranon  process  is  irregularly  eroded.  Numerous  subcortical  cysts  are  seen  in 
the  distal  humerus  and  in  the  head  of  the  radius.  The  radial  head  is  greatly  enlarged  and 
flattened  due  to  earher  epiphyseal  dysgenesis  and  accelerated  growth. 

Fig.  13.  Elbow  of  patient  with  amg  deficiency.  There  is  a  large  pseudocystic  area  of  bone 
destruction  extending  subcortically  deep  into  the  lateral  epicondyle  of  the  humerus.  Numerous 
smaller  cysts  of  var\-ing  .sizes  are  seen  in  the  juxta-articular  portions  of  the  bones.  There  has 
been  partial  destruction  of  the  articular  cartilages.  The  radial  head  is  widened  and  flattened. 
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the  "squared-off"  patella  (Figs.  19-22,).  Jordan  (2j  con.siders  this  peculiar  de- 
velopment to  be  due  to  premature  cessation  of  growth  affecting  mostly  the  distal 

segment  of  the  patella.  This  possibly  is  so  but  whatever  the  nature  of  this  change 
may  be,  the  appearance  of  its  advanced  form  is  one  which  we  have  never  seen  in 
any  other  arthropathy  and  which  may  be  considered  highly  suggestive,  if  not 
diagnostic,  of  hemophilia.  This  unusual  change  is  not  .seen  in  arthropathies 
which  are  late  in  origin  but  is  common  in  cases  where  severe  recurrent  bleeding 
has  occurred  at  an  early  age. 

Fig.  14.  Knee  joint  of  patient  with  advanced  hemophilic  arthropathy.  The  interosseous 
space  is  practically  obliterated  but  tj'pical  .subchondral  cj-st  formation  has  not  developed. 

Widening  of  the  Intercondylar  Xotch:  Following  repeated  hemarthroses  the 
intercondylar  notch  widens,  often  with  an  irregular  contour  (Figs.  7,  9,  23). 
The  mechanism  of  this  defect  is  not  quite  clear.  It  may  be  due  to  hemorrhage 
into  the  attacliment  of  the  cruciate  ligaments  as  suggested  by  Jupe  (11  j  or  to 
erosion  similar  to  that  which  occurs  on  the  other  bony  surfaces  uncovered  by 
cartilage.  The  appearance  is  distinctive,  seldom  seen  in  other  conditions  and 
characteristic  of  hemoi)hilic  arthropathy. 
Xumher  and  Variation  in  Size  of  Subchondral  Bone  Cysts:  Subchondral  bone 
cysts  may  be  seen  in  other  arthropathies,  notably  the  common  osteoarthritides 
but  rarely  does  one  find  these  cysts  in  such  profusion  and  with  such  variation  in 
size  as  is  seen  in  the  hemophilic  joint.  In  addition,  they  may  be  found  in  great 
numbers  in  joints  such  as  the  elbow  where  they  are  seldom  seen  in  the  more 

common  arthropathies  (Figs.  12,  16).  It  is  often  possible,  at  a  glance,  to  .sug- 
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Fig.  15.  Knoe  of  jijitient  with  ach  anrod  hpiiiophilif  aithropatliy.  The  intciosseoii.s  .spaces  are 
narrowed  and  there  is  diffuse  suhdiondral  cy-^t  formation.  Large  bizarre  osteoi)hytes  extend 
from  the  |iosterior  arficvihir  margins  of  tlic  femur  and  tihia. 

gest  the  diagno-sis  of  heiiiopliilia  by  the  sheer  exaggerated  number  of  sucli  cysts 
seen  at  an  affected  joint. 

I.VTRA-OSSEOUS  HEMORRHAGE 

It  i.<  con:<idere(l  l>y  many  that  the  characteristic  subchondral  cysts  in  hemo- 
phiUa  are  the  result  of  intra-osseous  hemorrhage  in  the  subchondral  bone.  Swan- 
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ton  (9)  has  cast  some  doubt  on  this  concept  of  the  formation  of  these  lucencies. 
It  is  possible,  however,  that  l)oth  degenerative  change  and  hemorrhage  may  be 
involved  in  the  j^roduction  of  these  lesions. 

Fig.  16.  There  is  a  mild  humeru.s  varus  at  the  shoulder  of  an  adult  hemophiliac.  The  num- 
ber and  .size  of  the  .subchondral  cyst.s  would  be  unusual  for  this  joint  in  the  more  common 

varieties  of  osteoarthritis.  The  position  of  the  humeral  head  has  probably  resulted  from 
slipping  and  premature  fusion  due  to  hemorrhage  into  the  epiphyseal  cartilage  during  the 
earlier  stages  of  the  arthropathy. 

Hemorrhage  may  occur  also  in  a  long  bone  near  a  joint  or  some  distance  from 
it  (Fig.  24).  Lytic  lesions  of  various  .sizes,  due  to  hemorrhage,  may  develop  in 
round  and  fiat  bones  as  well. 

When  hemorrhage  occurs  in  an  epiphysis  it  may  result  in  a  lytic  or  "cystic" 
lesion  or  there  may  be  collapse  of  the  epiphysis,  especially  at  a  weight-bearing 
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joint,  with  tho  jM-oduction  of  ;in  appearance  which  cannot  ho  (listingnislunl  from 

aseptic  necrosis  of  other  eti()U)i!;y  (Figs  2"),  2()).  At  the  hip  such  an  involve- 
ment of  the  capital  femoral  epiphysis  may  he  difficult  to  distinguish  from  Legg- 

Perthes  disease,  sickle  cell  infarction,  Oaucher's  disease,  hypothyroidism  and 
the  numerous  conditions  associated  witli  coxa  i)lana.  If  there  have  heen  repeated 
hemorrhages  into  the  joint,  however,  tiiere  are  ai)t  to  l)e  an  assoc  iated  narrowing 

Fir;.  17.  Knees  of  a  young  hcmoiiliiliac  The  l  islif  knee  wa.s  the  site  of  the  original  heinai- 
throsis  and  joint  changes  are  more  a(i\ .iiiced  on  this  side.  H(>morrhage  into  the  left  knee  has 
been  more  recent.  Note  tliat  the  right  femoral  and  lil)ial  epiphyses  are  larger  than  those  on 
the  left  side  and  that  the  i)orosis  is  greater  on  tin-  light  side.  The  spacing  heween  tlie  trans- 

verse growth  lines  is  also  greater  on  the  right  side  indicating  accelerated  growth  on  this  side. 
These  clianges  are  due  to  a  longer  duration  of  chronic  hyperemia  at  the  right  knee. 

of  the  interosseous  space  and  varying  degi'ees  of  erosion  of  the  articular  cortex 
of  the  acetabulum.  An  associated  soft  tissue  mass  at  the  joint  may  occasionally 
be  seen.  When  the  associated  changes  of  chronic  hemarthrosis  are  not  present 

the  epiphyseal  lesion  is  not  radiographically  distinctive. 

SUBPERIOSTEAL  HEMORRHAOE 

Strangely  enough,  subperiosteal  hemorrhage  is  not  conunon  in  hemophilia. 
Occasionally,  especially  in  children,  there  may  be  a  minimal  periosteal  reaction 
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Fic.  19.  Hcmoiiliilic  artliropatliy.  There  is  a  "sciuared-off"  patella.  Tlie  infeiior  i)ole  of  tlio patella  has  lost  it.<  normal  apical  contour  and  is  flattened. 

seen  along  the  shaft  of  a  long  bone  adjacent  to  a  lieniarthrotic  joint.  This  is  a 
reaction  to  hyperemia  and  not  tlie  result  of  subperiosteal  hemorrhage.  AMien 
subperiosteal  hemorrhage  does  occur  it  may  resemble  subperiosteal  liemorrhage 

as  seen  in  other  conditions.  In  this  instance  the  roentgen  a])pearance  is  charac- 
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Fig.  20.  Advanced  hemopliilic  arthropathy  with  "squared-off"  pateHa. 

terized  by  gradual  calcification  of  the  hematoma,  the  laying  down  of  periosteal 
new  bone,  resorption  and  eventual  resolution  with  or  without  slight  residual 
cortical  thickening  in  the  involved  area.  In  some  cases,  however,  subperiosteal 
hemorrhage  may  be  of  such  a  degree  that  considerable  pressure  is  exerted  on  the 



Fig.  21.  Advanced  hemophilic  arthropathj-  with  "squaied-off"  patella. 
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Fic.  22.  Hemophilic  arthropathy  with  "squared-off"  patella. 

adjacent  cortical  l)one.  The  underlying  cortex  may  become  eroded  by  pressure 

atrophy.  Bony  spicules  may  develop  in  the  hematoma  perpendicular  to  the  cor- 
tex and  scattered  calcifications  may  develop  within  the  organizing  blood  mass. 

In  addition,  at  the  edges  of  the  hematoma  where  the  j^eriosteum  begins  its  eleva- 
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tion  from  the  cortex,  periosteal  new  l)one  is  formed  fiivin<!;  an  appearance  similar 

to  the  cuft'  or  triani2;le  considered  characteristic  of  malignant  tumor  ( 12l.  These 
features,  developing  in  hemophilic  subperiosteal  hematoma.  ha\  i'  been  mistaken 
for  bone  sarcoma  with  disastrous  results.  This  combination  of  roentgen  features 
in  hemophilia  has  been  referred  to  as  hemophilic  pscudotu diov.  Most  of  the 

Fk;.  23.  Heiiioiiliilif  arthropatiiy  showing:  irregular  widening  of  the  intcrcondx-lar  notch  at the  knee. 

long  bone  ixseudotumors  have  occurred  in  the  femur.  Often  there  are  evidences 

of  chronic  hemarthrosis  at  the  nearest  joint  and  in  such  instances  one  may  sus- 
pect a  relationship  between  the  two  lesions.  At  any  rate,  it  is  important  to  ap- 

preciate that  changes  resembling  sarcoma  can  and  do  occur  following  subperios- 
teal hemorrhage  in  hemophiliacs. 

Another  type  of  pseudotumor  which  may  occur  in  liemoi)hilia  is  that  involving 
large  areas  of  the  iliac  bone  on  one  or  both  sides  of  the  pelvis.  This  comiilication 

of  hemophilia  may  be  classified  under  .-subperiosteal  hemorrhage  because  al- 



Fig.  24.  Shoulder  of  hemophiliac  with  ptc  deficiencj'.  There  is  a  rounded  area  of  bone  de- 
struction at  the  humeral  tuberositv  due  to  intra-osseous  hemorrhage. 
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though  the  exact  site  of  the  hemorrhage  and  the  nature  of  the  process  jirothicing 

osteolysis  are  inicertain,  the  evicU'nce  avaihil)Ie  from  autopsy  of  the  few  reported 
cases  would  suygest  that  the  lesion  is  primarily  due  to  sul)periosteal  bleeding. 

Interesting  reports  on  such  iliac  lesions  haxc  i)ecn  made  hy  Sitlx'r  and  Chi-isten- 

FiG.  25.  Hemopliilir  aitliiopatliy  of  the  hip.  Tlicio  i.s  a  hirjic  area  of  bone  dc.sl ruction  in  the 
femoral  epiphysis  due  to  hemorrhage  in  tlie  .subchondral  bone. 

sen  (13),  Fraenkel,  et  al.  (14i,  and  Horwitz  and  his  associates  (15)  among 
others.  These  lesions  are  usually  accompanied  by  large  soft  ti.ssue  masses  and 
are  painless.  Frequently  there  is  a  history  of  a  painless  swelling  of  several 

months'  or  even  years'  duration.  Some  patients  have  recalled  a  trauma  to  the 
hip  or  flank  some  months  previously.  Others  have  been  unable  to  remember  any 
such  local  trauma. 
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Fig.  26.  Hip  of  hemophiliac  w;  .:  ileficienev.  The  interosseous  space  is  narrowed  and 
the  ai  ticidar  cortex  of  the  acetabulum  i.s  eroded.  There  is  an  aseptic  necrosis  of  the  femoral 
head  due  to  hemorrhage.*  in  the  bone.  With  continued  weight  bearing  the  epiphysis  may 
collapse  with  resulting  coxa  plana. 

The  roentgen  appearance  is  that  of  an  extensive  irregular  area  of  destruction 
in  the  wing  of  the  ilium.  This  is  usually  associated  with  a  large  soft  tissue  mass 

whicli  may  displace  fragments  of  ilial  bone  and  induce  the  production  of  perios- 
teal new  bone.  Varying  degrees  of  calcification,  usually  minimal,  may  be  seen 

within  the  soft  tissue  ma.ss.  In  the  earlier  stage  of  its  evolution  the  bony  defect 
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Ik;.  27.  Tlicie  i.s  a  largo  hemophilic  |>.«eu(lotumor  of  the  right  ilium  in  a  >  ouiik  adult  with 
AHG  (leficicncy.  Strand.<  of  perio.steal  new  bom-  are  present  o\  er  the  anterior  and  lateral  a.'<i)ects 
of  the  defect  and  minimal  hazy  calcification.-;  are  seen  within  the  area  of  destroyed  bone.  There 
is  no  associated  soft  tissue  mass.  A  large  subchondral  cyst  is  noted  at  the  acetaliulum  and 
there  is  a  large  soft  tissue  mass  (hematoma)  in  the  right  flank. 
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may  show  bony  septa  which  crisscross  the  osteolytic  area.  In  a  case  which  we 
have  followed  (Fig.  27)  the  septa  disappeared  over  a  period  of  about  eighteen 
months.  In  this  instance  there  was  no  soft  tissue  mass  associated  with  the  bone 

lesion  but  a  large  hematomatous  mass  was  present  in  the  flank.  Horwitz,  Simon 
and  Bassen  (15)  have  reported  a  pseudotumor  involving  the  right  pubis. 

The  radiologist,  presented  for  the  first  time  with  films  showing  hemophilic 
bone  or  joint  changes,  has  usually  already  been  alerted  to  the  diagnosis  by  the 

referring  i)liysician.  In  occasional  cases,  however,  intra-articular,  intra-os.seous 
or  subperiosteal  hemorrhage  may  be  the  first  and  only  sign  of  hemophilia.  In 

other  instances  minor  episodes  of  bleeding  may  have  been  overlooked  or  unre- 
ported to  the  i)hysician.  Under  such  circumstances  the  radiographic  diagnosis  of 

hemophilic  bone  and  joint  disease  may  be  difficult.  It  is  important,  therefore, 
for  the  radiologist  to  be  familiar  with  the  various  patterns  of  bone  and  joint 

change  which  may  occur  in  this  condition.  While  in  some  phases  of  skeletal  in- 

A-oh'cment  the  changes  may  be  nonspecific,  it  is  nevertheless  necessary  to  con- 
sider hemophilia  in  the  differential  diagnosis  of  such  a  roentgen  appearance. 

On  the  other  hand,  attention  lias  been  called  above  to  certain  special  roentgen 

features  which  are  characteristic  of  hemophilia  and  which  should  lead  to  im- 
mediate hematologic  investigation.  In  the  case  of  pseudotumors,  failure  to  recog- 

nize their  possible  hemophilic  nature  may  result  in  biopsy  or  other  surgery  dis- 
astrous to  the  patient. 

Perhaps  the  most  significant  aspect  of  the  roentgen  examination  in  hemo- 
philic bone  and  joint  disease  is  the  information  it  provides  for  guidance  in  ortho- 
pedic rehabilitation.  Few  liemophiliacs  who  survive  the  first  few  years  of  life 

are  spared  the  destruction  of  one  or  more  joints  from  hemorrhage.  Jordan  (2) 
who  has  worked  extensively  in  the  rehabilitation  of  these  patients  has  noted  the 

importance  of  roentgen  examinations  in  the  following  statement.  "The  signifi- 
cance of  the  x-ray  picture,  however,  lies  in  the  information  which  we  can  obtain 

regarding  the  degree  of  bone  and  joint  involvement,  the  maturity  of  the  skeleton 
at  the  time  of  the  examination,  the  degree  of  deformity  already  present  and  the 
degree  of  additional  deformity  to  be  expected  from  further  growth  of  the  skeleton 
prior  to  maturity.  The  extent  of  generalized  decalcification  and  the  number  and 

size  of  juxta-articular  cysts  will  suggest  the  degree  of  softening  of  the  bone.  These 
factors  will  determine  the  plan  for  corrective  treatment  with  plaster  of  Paris 

casts  and  orthopedic  appliances." 
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In  1951  and  1952  Smitli  (1,2)  and  Wesson  and  AnsloAV  (3)  introduced  the  con- 

cept of  free  water  real)sori)tion  (T^'H^O),  i.e.  that  quantity  of  solute-free  water 
abstracted  per  minute  from  an  isosmotic  tul)uhir  fluid  to  concentrate  the  urine. 
In  the  i)resence  of  maximum  antidiuretic  liormone  (adh)  activity,  distal  tubular 
fluid  was  presumed  to  be  isotonic  upon  entering  the  collecting  duct.  Thereafter, 

the  abstraction  of  solute-free  water,  allegedly  by  an  active  process,  served  to 
concentrate  the  urine.  In  studying  the  characteristics  of  o.smotic  diuresis  Smith 

and  co-workers  proposed  that  at  low  rates  of  urine  flow  active  water  reabsorption 
was  limited  by  a  maximum  urine-to-i:)lasma  concentration  gradient,  and  at 

higher  rates  of  flow  by  a  maximum  rate  of  transport  (Tm^HaOj  (4,  5).  Several 
objections  to  these  concejjts  were  raised,  not  the  least  of  which  was  the  need  for 

postulating  an  acti^•e  water  reabsorbing  process  in  the  collecting  duct.  Though 
several  mechanisms  for  active  water  transport  have  been  proposed  (6-9),  all 
present  drawbacks  in  application  to  biological  systems  (10). 

Wirz,  Hargita}'  and  Kuhn  proposed  an  alternate  mechanism  for  the  concen- 
tration of  the  urine  which  did  not  depend  on  a  process  of  active  water  reabsorp- 

tion (111.  Earlier  observations  by  Ljungbcrg  had  established  that  the  concentra- 
tion of  chloride  in  the  kidney  increases  progressively  from  cortex  to  medullary 

papillae  ( 12 ) .  By  cryoscopic  and  micropuncture  techniques  Wirz  and  co-workers 
demonstrated  a  steady  rise  in  the  osmotic  pressure  of  renal  medullary  tissue  from 

the  cortico-medullary  boundary  toward  the  papillary  tip  I  111;  under  similar 
conditions,  the  fluid  in  the  cortical  tubules,  distal  as  well  as  proximal,  was  con- 

sistently isotonic  with  serum.  Furthermore,  at  any  level  within  the  medulla,  no 
difference  in  osmotic  concentration  was  discernible  between  tubular  urine  and 

capillary  blood  (12,  13).  Observations  by  others  have  confirmed  that  in  maxi- 
mum hydropenia  there  is  a  progressive  increase  in  solute  concentration  toward 

the  apex  of  the  medulla  and  that  the  final  urine  elaborated  contains  the  same 

total  solute  concentration  as  the  papillary  tip  ( 14-18 ) .  These  observations  sug- 
gested that  the  final  concentration  of  the  urine  does  occur  in  the  collecting  duct, 

but  by  passive  equilibration  of  collecting  duct  fluid  with  the  adjacent  hyper- 
tonic interstitial  fluid  rather  than  by  active  transport  of  water. 

The  capacity  of  the  kidney  to  establish  a  stratified,  hypertonic  medulla  was 
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linkrd  to  tlie  anatomic  oonfiiiuration  of  tlic  loop  of  llonlc.  Several  ohserviTs  have 

emphasized  the  relation,  in  l)ir(ls  as  well  as  mammals,  bftween  the  development 

of  the  loop  of  Henle  and  the  (■ai)acity  to  concentrate  the  urine  ( 19-21  i .  Ilargitay, 
Kuhn  and  Wirz  (11,  22)  applied  the  concept  of  a  countercurri'nt  multii)lier  sys- 

tem to  explain  thi-  progri'ssi\i'  increase  in  solute  concentration  dexcloi^'d  in  the 

renal  medulla.  This  system  i'e(|uires  a  small  initiatin<j;  concciiti'atioii  lirailient 
which  is  readily  achieved  hy  sodium  transport  out  of  the  water  impermeal)le  as- 

cending loop  of  Henle.  Since  fluid  at  the  tip  of  Heide's  loop  is  hypertonic,  the 
consistent  hypotonicity  of  the  fluid  at  the  Ix'^iiming  of  the  di>tal  tubule  demon- 

strates a  net  loss  of  sodium  from  the  ascending  limb  of  the  loop  of  Henle  (16, 

17,  23,  241.  Moreover,  the  hair])in  arrangement  of  the  vasa  recta  enables  these 

vessels  to  function  as  countercurreiit  "exchangers"  so  that  solute  diffu>ing  from 
the  efferent  to  the  afferent  limb  is  effectively  trapped  within  the  medulla  1 25-27) . 

According  to  this  theory  of  urine  concentration,  during  maximum  hydiopenia 

the  amount  of  water  passi\-ely  abstracted  from  the  collecting  duct  is  determined 
by  the  osmotic  gradient  produced  by  the  solute  I'etained  within  the  medullary 
interstitial  fluid.  The  concepts  of  Smith  and  co-woi'kers  concerning  the  T'll^-O 

curve  produced  by  nonspecific  solute  diuretics*  may  be  reappraised  in  the  light 
of  this  additional  insight  into  the  renal  concentrating  operation. 

Exi)eriments  in  this  laboratory  have  demonstrated  that  diuresis  pioduced  by 

organoinercurials  doi's  not  measiu'ably  change  free  water  cleai'ance  iCH-O)  in 
hydrated  man  or  T'  HmO  in  hydropenic  man,  regardless  of  the  levels  of  these 
parameters  i)rior  to  the  development  of  the  diuresis  (28,  29 1. f  The  administra- 

tion of  a  nonspecific  i)roximal  diuretic  during  the  mercuiial  diuresis  generally 

augmented  CHjO  or  T''H4).  These  data  suggested  that  the  saluresis  proiluced 
by  mercurials  does  not  alter  solute  supply  to  the  ascending  limb  of  the  looj)  of 
Henle.  The  contrast  between  the  characteristics  of  mercurial  diuresis,  which  does 

not  apix'ar  to  alter  medidlary  solute  supply,  and  diuresis  produced  l)y  the  non- 
si)ecific  proximal  agents  ])ermits  an  appraisal  of  the  factors  which  define  the 

T^'H^O  curve  in  man. 

METHODS 

All  subjects  were  free  of  cardiovascular  or  renal  disease.  Maximum  hydro- 
penia  was  achieved  by  fasting  for  16  hours  prior  to  the  study.  In  addition,  the 

subjects  received  0.5  ml  pitressin  tannate  in  oil  intramuscularly  12  hours  Ix'fore 
the  onset  of  the  study  and  200  mU,  hr.  of  acjueous  i)itressin  was  infused  through- 

out the  study.  Saline,  mannitol  and  urea  were  infused  at  concentrations  of  2.5 
per  cent.  10  ])cr  cent  and  4  per  cent,  respectively.  The  mercuiial  agents  were 

*  Th('.-;(>  include  agents  sueli  as  mannitol.  salt,  urea  and  ainin()]ili\  llinc  winch  inhiliii  |)i()xi- 
mal  real).-;orption  of  sodium  and  sweej)  moie  isotonic  fluid  into  the  loo|)  of  Henle, 

t  Free  water  clearance  (CH-0)  =  urine  flow  (V)  —  solute  clearance  (Cosm).  Sohiie-free 
water  real)sorption  (T'HaO)  =  solute  clearance  (Cosm)  —  urine  flow  (\). 

UosmV 

Cosm  =   
Posm 
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given  intravenously  in  3  ml  doses  after  a  steady  state  had  been  achieved  at  vary- 
ing levels  of  solute  excretion.  To  attain  elevated  levels  of  solute  excretion  manni- 

tol  was  infused  at  a  prescribed  constant  rate  throughout  the  study.  When  glo- 

merular filtration  rate  (gfh)  and  i-enal  plasma  flow  (rpfi  were  measured, 
priming  doses  of  inulin  and  para-aminoiiippuric  acid  (p.\Hj  were  administered  at 
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Fig.  la.  Effect  of  hypertonic  XaCl,  mannitol  and  urea  infu.sions  on  solute  excretion  (Cosm) 
and  free  water  reabsorption  (T'^Ji-jO).  The  curves  are  drawn  from  average  values  of  16,  9, 
and  12  experiments  for  XaCl,  mannitol  and  urea,  respectivelj-.  The  lighter  lines  represent  the 
data  from  3  typical  .sah'rgan  experiments  in  which  the  mercurial  was  administered  at  differ- ent rates  of  control  solute  excretion. 

Fig.  lb.  Changes  in  urine  osmolality  (Uosm)  and  solute  excretion  (Cosm)  during  the 

diuresis  produced  by  hypertonic  X'aCl,  hj'pertonic  mannitol,  h^'pertonic  urea,  and  a  mer- 
curial (salyrgan).  Although  the  urea  T'^^H20  cur\  e  is  lower  than  the  curve  for  salt,  the  level of  urine  osmolality  appears  higher  since  plasma  osmolalities  were  consistently  higher  in  the 

urea  experiments. 

the  outset  of  the  study  and  blood  le\-els  were  then  maintained  by  constant  in- 
fusion. The  i^recise  protocols  emjiloyed  and  laboratory  methods  used  are  detailed 

in  a  previous  publication  1 29 1. 

THE  t'^'HoO  curve 

The  typical  changes  in  T'-HoO  and  urine  osmolality  produced  by  the  infusion 
of  hypertonic  salt  or  mannitol  in  hydropenic  man  are  dejiicted  in  Fig.  1.  As 

solute  clearance  ( Cosm  1  increases,  T'  HoO  rises  sharply  at  first,  then  more  gradu- 

ally. As  Cosm  increases  still  further,  T^'H^^  tends  to  level  off  and  finally  to  de- 
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cline  somewhat  from  peak  values.  For  tlie  purpose  of  exposition  it  is  useful  to 
divide  this  curve  into  four  jiluises.  although  a  sharp  distinction  between  these 

segments  cannot  he  niadi'. 

First  Phase 

Tile  initial  niotlest  rise  in  solute  clearance  produced  by  a  nonspecific  solute 
diuretic  is  associated  with  a  relatively  small  decline  in  urine  osmolality  (Uosm  ). 
Therefore,  this  small  increment  in  solute  clearance  jirovokes  a  sharp  rise  in 

T'^'H^l).  ̂ ^"hen  a  mercurial  is  administered  at  a  low  control  level  of  solute  excre- 
tion, an  abrupt  increase  in  T'^H^O  with  the  initial  increase  in  solute  clearance 

may  also  l)e  noted  (Fig.  lA.  X.P.).  Beyond  this  early  rise,  however,  T'^'H^O  is 
constant  for  the  renuiinder  and  more  considerable  part  of  the  mercurial  saluresis. 

T'-Ho()  remains  constant  throughout  the  diuresis  when  the  mercurial  is  admin- 
istered at  higher  control  levels  of  solute  excretion  (Fig.  lA.  A.C.  L.C.). 

Comment:  It  appears  that  thi.-^  early  .-^liarp  rise  in  T''H20,  without  api)reciable 
change  in  medullary  or  urine  osmolality,  is  due  to  presentation  at  the  collecting 
duct  of  increased  quantities  of  isosmotic  fluid.  In  the  baseline  hydropenic  state, 

extraction  of  a  small  amount  of  water  from  the  meager  A-olume  of  isotonic  fluid 
in  the  collecting  duct  quickly  brings  the  tubular  fluid  to  the  same  concentration 
as  the  medullary  interstitium,  and  water  reabsorption  ceases.  As  the  quantity 

of  isotonic  fluid  jiresented  to  the  collecting  duct  increases,  extraction  of  the  same- 
quantity  of  water  results  in  tubular  fluid  less  concentrated  than  before.  There- 

fore, additional  water  is  reabsorbed  as  long  as  medullary  tonicity  is  preserved. 
The  persistence  of  medullary  tonicity  suggests  that  this  additional  modest 
quantity  of  reabsorbed  water  can  be  effectively  carried  away  by  the  vasa  recta 

without  appreciably  reducing  the  total  quantity  of  medullary  solute.* 

Second  Phase 

A.  After  the  sharp  initial  rise,  T^HoO  climbs  more  gradually  as  Cosm  increases 

from  ainn-oximately  4  to  14  ml  min.  During  this  i)hase  Uosm  falls  sharply  and 

a  divergence  appears  between  the  T*^"H:.0  curve  produced  by  hypertonic  salt  and 
that  produced  by  hyi)ertonic  mannitol. 

Comment:  As  the  flow  rate  of  isotonic  fluid  within  the  collecting  duct  in- 
creases, additional  quantities  of  water  are  reabsorbed  until  the  interstitium- 

collecting  duct  gradient  is  eliminated  by  the  dissipation  of  medullary  hyper- 
tonicity.  For  this  reason,  during  this  phase  of  the  curve  small  increments  in 

T^HoO  tend  to  produce  relatively  large  falls  in  medullary  concentration. 
It  seems  rea.<onable  to  attribute  the  dissipation  of  medullary  tonicity  to  a 

progressive  washout  of  solute  as  additional  water  passes  through  the  inter- 
stitial fluid.  Such  a  mechanism  would  l)e  consistent  with  reports  that  an  osmotic 

*  IIulcT  and  Smith  luive  suggested  that  at  the  outset  of  a  ditu'esis  the  diUiting  effect  of  a 
modest  ijuantity  of  water  entering  the  medulla  (T^Hl-O)  permits  further  salt  reabsorption 
from  the  looi)  of  Henle,  thus  maintaining  intenstitial  fluid  concentration  (30).  Actually,  in 
these  experiments  a  slight  fall  in  urine  concentration  does  occur  during  this  pha.sc,  but  these 
data  do  not  exclude  their  hypothesis. 
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diuresis  reduces  medullary  solute  content  per  gram  of  dry  tissue  (31.  32 1.  The 
quantity  of  water  necessary  to  effect  this  reduction  in  solute  content  dei^ends 
in  large  part  upon  the  rate  at  which  solute  is  transported  into  the  medulla  via 
the  loop  of  Henle.  In  the  experiments  with  mercurials  in  which  medullary  solute 

supply  presumably  remains  at  control  levels,  dissipation  of  the  medullary  gradi- 

ent occurs  with  back  diffusion  of  relati^-ely  small  cjuantities  of  water.  Since  the 
nonspecific  diuretic  agents  i)resent  more  solute  to  the  ascending  limb  for  trans- 

port to  the  medulla,  progressively  larger  ciuantities  of  T'^HoO  are  necessary  to 
eliminate  the  osmotic  gradient.  Higher  levels  of  T^H20  during  a  salt  infusion 
than  during  a  mannitol  infusion  are  consistent  with  this  explanation,  because  in 
the  former  instance  larger  quantities  of  absorbable  solute  per  unit  Cosm  are 
presented  to  the  loop  of  Henle. 

B.  When  glomerular  filtration  rate  (gfri  and  renal  plasma  flow  (rpfI  are 
abruptly  lowered  during  the  course  of  a  diuresis  produced  by  a  mercurial  or  by 
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Fig.  2.  Change.s  in  mine  o.smolality  (Uo.sm)  and  solute  excretion  (Cosm)  produced  by  an 
experimental  reduction  in  gfr  during  an  organomercurial  and  a  salt  infusion  diuresis.  The 
arrows  indicate  the  point  where  blood  pres.sure  wa.s  lowered  by  the  intravenous  administra- 

tion of  a  ganglionic  blocking  agent  (SC-1950). 

hypertonic  salt  infusion,  a  i)rompt  fall  in  Cosm  and  T'^^'H^O  occurs  (Fig.  2).  In 
the  experiment  with  the  mercurial  diuretic  Uosm  rises  very  little  and  T^HqO  is 
nearly  extinguished.  In  the  salt  experiment  Uosm  rises  appreciably,  so  that 

T'^'H^O  is  the  same  at  com])arable  levels  of  solute  excretion  whether  during  the 
development  of  the  diuresis  or  after  the  reduction  in  glomerular  filtration  rate. 

Comment:  The  importance  of  the  solute  supply  to  the  loop  is  further  empha- 
sized by  these  experiments.  Since  the  major  increment  in  solute  excretion  after 

the  administration  of  a  mercurial  diuretic  presumably  derives  from  a  site  distal 
to  the  loo])  of  Henle,  a  deciease  in  glomerular  filtration  rate  reduces  the  loop 
solute  supply  below  control  levels.  The  presentation  of  additional  water  to  the 

collecting  duct  at  this  time  is  ineffective  in  raising  T'^"H20  since  back  diffusion 
of  a  small  quantity  of  water  may  Cjuickly  carry  away  the  reduced  quantity  of 

medullary  solute  present.  As  a  result,  Uosm  and  T*^'HoO  are  lower  than  at  com- 
parable levels  of  solute  excretion  during  the  development  of  the  diuresis.  During 

the  salt  diuresis,  at  any  rate  of  collecting  duct  flow,  the  same  amount  of  salt  will 

reach  the  ascending  limb  of  Henle's  loop,  whether  the  diuresis  is  developing  or 
has  been  curtailed  by  the  drop  in  gfr.  Accordingly,  the  Uosm  and  T^^HoO  are  the 
same  at  corresponding  rates  of  Cosm  on  both  limbs  of  the  curve. 
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Third  Phase 

Between  a  Cosin  of  14  and  25  ml/min.,  the  T*^H20  values  tend  to  jftaljilize.  The 
peak  values  attained  with  salt  as  the  infusing  solute  are  somewhat  higher  than 
those  obtained  with  niannitol. 

Comment:  This  i)ortion  of  the  T'  HjO  curve  with  nonspecific  diuretics  is  sug- 
gestiA'e  of  the  action  of  a  mercurial  diuretic  since  T^HoO  remains  constant  as 

Cosm  increases  considerably.  A  stable  level  of  T'^'HoO  appears  to  develop  when 
solute  transfer  at  the  loop  becomes  relatively  fixed  and  the  flow  rate  in  the  col- 

lecting duct  provides  a  cjuantity  of  water  for  back  diffusion  sufficient  to  dissipate 

medullary  tonicity.  The  constant  rate  of  medullary  solute  supply  during  mer- 
curial diuresis  can  be  explained  by  tlie  assumption  that  no  additional  solute  is 

arriving  at  the  loop.  It  is  more  difficult  to  explain  a  relative  constancy  of  solute 
supply  to  the  medulla  during  progressive  mannitol  or  salt  diuresis.  It  may  be 
that  sodium  transport  has  reached  a  maximum,  either  because  of  the  markedly 

increased  rate  of  loop  flow  (30) ,  or  because  of  saturation  of  the  active  loop  trans- 
port mechanism  (Tm  loop  Na  I .  If  the  latter  is  the  limiting  factor,  it  is  surprising 

that  higher  maximum  levels  of  T'^'H^O  are  achieved  with  salt  than  with  mannitol. 
When  T^^HoO  is  relatively  stable,  urine  osmolality  progressively  falls  as  the 

quantity  of  isosmotic  fluid  reaching  the  collecting  duct  increases.  It  might  be 
anticipated  that  a  gradient  for  water  diffusion  between  the  collecting  duct  and 

medullary  interstitium  would  thus  persist,  causing  a  measurable  rise  in  T"^H20. 
However,  during  this  phase  of  the  curve  medullary  tonicity  is  so  easily  dissipated 

b}'  any  further  increase  in  back  diffusion  of  water  that  a  minimal  change  in  this 
quantity  might  not  be  detectable. 

It  has  been  suggested  that  because  of  the  rapid  flow  rate  distal  tubular  fluid 

fails  to  reattain  isotonicity,  so  that  solute-free  water  is  extracted  from  the  col- 

lecting duct  without  apparent  change  in  the  calculated  T^HoO  (18,  27).  How- 
ever, micropuncture  experiments  in  the  hydropenic  hamster  and  rat  have  demon- 

strated that  late  distal  tubular  fluid  is  isotonic  even  at  flow  rates  eighty  times 

greater  than  the  control  flow  rate  (17).  Furthermore,  this  argument  is  not  com- 
patible with  the  observation  that  salt  diuresis  produces  a  higher  maximum 

T^'HoO  and  a  less  conspicuous  fall-off  (fourth  phase)  than  mannitol.  With  salt 
rather  than  mannitol  as  the  major  solute  in  the  distal  tubule,  the  degree  of  early 
distal  tubular  hypotonicity  has  been  shown  to  be  more  pronounced  (17,  33).  It 

would  therefore  be  anticipated  that  the  depressant  effect  on  the  T'^HoO  curve 
would  be  more  evident  during  a  salt  diuresis.  Moreover,  with  solute  diuresis  in 

man  approaching  40  ml  min.,  urine  hypotonicity  is  rarely,  if  ever,  observed.* 
Fourth  Phase 

Beyond  a  Cosm  of  25  ml/min.,  T''HjO  falls  slightly  with  salt  as  the  loading 
solute  and  somewhat  more  with  mannitol.  If  a  comparable  or  higher  level  of 

solute  excretion  is  jiroduced  by  administering  a  nonspecific  solute  diuretic  during 

a  mercurial  diuresi^^.  T*^HoO  generally  increases  (  29). 

*  This  finding  is  in  distinct  contrast  to  that  in  the  dog,  in  which  a  more  modest  solute 
diuresis  provokes  the  formation  of  a  dilute  urine  (18).  These  considerations  may  therefore 
not  be  appHcable  to  the  dog. 
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Comment:  The  decline  in  T^H:)0,  also  noted  by  Raisz  et  al.,  implies  that  with 
a  further  increase  in  the  rate  of  flow  through  the  loop  of  Henle,  solute  transport 

at  the  ascending  limb  may  fall  below  maximum  (34)  .*  The  more  marked  fall  dur- 
ing mannitol  infusion,  in  which  sodium  must  be  transported  from  a  much  lower 

intratubular  concentration  than  during  salt  diuresis,  would  be  consistent  with 
this  explanation. 

The  hypothesis  that  distal  tubular  fluid  fails  to  regain  isotonicity  is  again 
countered  by  the  arguments  previously  stated.  Failure  of  collecting  duct  fluid 

to  achieve  equilibrium  with  the  interstitium  at  very  high  flow  rates  offers  an- 
other possible  explanation,  but  this  alternative  is  weakened  by  the  demonstration 

that  at  very  high  rates  of  flow  T^^H^O  may  be  increased  by  the  superimposition 
of  a  nonspecific  solute  diuretic  on  a  pre-existing  mercurial  diuresis. 

Urea 

A  hypertonic  urea  infusion  produces  a  T*^"H20  curve  very  similar  to  that  pro- 
duced by  mannitol,  except  that  T^H20  values  stabilize  at  slightly  higher  levels. 

Comment:  The  enhanced  urinary  concentration  observed  with  high  protein 
diets  or  urea  infusions  in  man  and  other  species  has  been  previously  reported 

(18,  34-401 .  Since  the  influence  of  urea  and  mannitol  on  salt  reabsorption  in  the 

proximal  tubule  is  similar,  it  might  be  anticipated  that  the  T^HoO  curve  ob- 
tained with  urea  would  coincide  with  that  j^roduced  by  mannitol.  The  observed 

difference  between  these  two  curves  suggests  that  in  the  former  instance  urea 

provides  an  additional  source  of  medullary  solute  throughout  the  diuresis.  !Mi- 
croinmcturc  studies  have  demonstrated  that  the  quantity  of  urea  entering  the 
distal  tubule  exceeds  that  entering  the  loop  of  Henle  (411 .  Thus,  it  would  appear 
that  the  medullary  urea  derives  primarily  from  the  collecting  duct. 

The  observation  that  the  T*^HoO  curves  reach  a  plateau  at  the  same  rate  of 
solute  clearance  with  either  mannitol  or  urea  infusions  suggests  that  the  entrance 
of  urea  into  the  medulla  depends  in  part  upon  the  deposition  of  salt  therein  (27) . 
In  this  view  the  abstraction  of  collecting  duct  water  establishes  a  favorable 

gradient  for  the  passive  back  diffusion  of  urea  (18,  27,  40) .  However,  on  the  basis 

of  such  indirect  evidence,  it  is  not  possible  to  exclude  some  active  urea  trans- 
port, as  demonstrated  in  other  species  (42,  43). 

Medullary  Blood  Flow 

Induction  of  a  pyrogen  reaction  during  the  course  of  a  mannitol  diuresis 
causes  a  considerable  increase  in  effective  renal  plasma  flow  without  appreciably 

changing  the  glomerular  filtration  rate  (Fig.  3).  In  association  with  this  hemo- 

dynamic alteration,  T^H20  drops  sharply. 
Comment:  These  observations,  as  well  as  those  reported  by  Brandt  et  al.,  em- 

*  Alternatively,  the  characteristics  of  the  third  and  fourth  phase  of  the  T'Hi.O  curve  may 
be  attributed  to  a  progressive  medullary  hyperemia  developing  during  the  diuresis.  Such  a 
change  could  explain  the  plateau  or  fall  in  retained  medullary  solute  despite  a  constant 
or  increasing  rate  of  loop  sodium  transport.  The  increa.sed  rate  of  medullary  bloofl  flow 
might  result  a.s  a  non.specific  consequence  of  proximal  diuresis. 
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phasize  the  role  of  tlio  unique  circulation  within  the  medulla  in  maintaining  the 
countercurrent  operation  (44).  It  is  prol)ahle  tiiat  an  increase  in  renal  plasma 

flow  enhances  medullary  blood  flow.  An  iiu  icasi'  in  the  latter  would  reduce  the 
efficiency  of  the  countercurrent  exchan<>;er  in  accorthuice  with  the  calculations 
of  Hargitay  and  Kului  l22i.  This  would  in  turn  limit  the  trai)i)ing  of  solute  in 

the  medulla,  dissipate  the  prevailing  osmotic  gradient,  and  reduce  the  T^^H^O. 

2  4  6  8  10  12 
CosM  ml  /min. 

Fig.  3.  Effect  of  a  pyrogen  reaction  on  free  water  rcabsorption  (T^H-O)  during  a  hyper- tonic mannitol  diuresis.  The  arrow  indicates  the  point  at  which  the  pyrogen  reaction  began. 
The  normal  curve  produced  by  hj'pertonic  mannitol  is  included  for  comparison. 

CONCLUSIOX 

The  foregoing  hypotheses  presented  to  explain  the  T*^H20  curve  produced  by 
varied  diuretic  techniques  remain  tentative,  but  they  provide  a  framework  for 
further  experimental  confirmation  and  a  basis  for  analysis  of  numerous  clinical 

states  characterized  by  an  inai)propriate  concentration  of  the  urine.  Experi- 
mental evidence  interpreted  in  these  terms  has  suggested  that  changes  in  the 

medullary  circulation  may  explain  the  hyposthenuria  noted  in  sickle  cell  disease 

(45)  and  has  yielded  insight  into  the  concentrating  defect  associated  wdth  po- 
tassium depletion  (46).  In  the  persistent  hyposthenuria  of  bilateral  pyelone- 

phritis relative  medullary  hyperemia  may  prove  important  (47) .  The  persistence 

of  urinary  concentration  in  syndromes  in  which  renal  flow'  is  reduced  by  extra- 
renal processes  may  also  find  explanation  in  this  type  of  analysis  (48). 
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IXTEODUCTIOX 

The  standard  treatment  of  ovarian  carcinoma  until  recently  has  consisted  of 
excisional  surgery,  whenever  feasible,  followed  by  a  course  of  radiation  for 
residual  or  recurrent  pelvic  disease  (1,  2j.  In  selected  patients,  radioactive  gold 

has  been  administered  intraperitoneally  for  the  control  of  ascites  (3).  The  rela- 
tively long  survival  of  a  small  minority  of  patients  so  treated,  as  well  as  the 

spectacularly  rare  instances  of  spontaneous  remission,  have  served  to  obscure 
the  usually  relentless  progression  of  disease  in  most  victims  of  this  common 
neoplasm.  The  overall  five  year  survival  rates  after  surgery  remain  at  10  to  35 
per  cent,  with  little  or  no  indication  of  recent  improvement  (4) .  The  two  year 
survival  approximates  only  fifty  per  cent  among  the  unselected  cases  comprising 
all  clinical  stages  of  disease. 

The  clinician,  confronted  with  the  symptomatic  management  of  advanced 

ovarian  carcinoma  (Stage  III  and  IV,),  must  attempt  to  ameliorate  the  pro- 
gressive course  of  four  to  six  months  of  intractable  abdominal  pain,  peritoneal 

and  pleural  effusions,  and  terminal  episodes  of  intestinal  obstruction.  Because 

of  the  presence  of  bulky,  easily  observable  tumor  masses,  ascites,  and  a  rela- 

tively short  survival,  the  patient  with  Stage  III  or  IV  ovarian  neoplasm  (classi- 
fication of  Walter  (1)  or  Keetal  (3)  )  represents  an  excellent  subject  for  in- 

vestigation of  the  newer  chemotherapeutic  agents.  An  accurate  objective  response 
index  based  on  gross  tumor  regression  is  possible  in  Stage  IV  patients  previously 
receiving  only  a  simple  open  biopsy  or  aspiration  biopsy  for  diffuse  pelvic  and 
upper  abdominal  multinodular  disease.  Any  major  effect  of  chemotherapy  on 
survival  should  be  discernible,  since  less  than  ten  per  cent  of  an  average  group 
of  untreated  Stage  IV  patients  .survive  more  than  one  year  (1,  2,  4,  5  »,  and  less 
than  three  per  cent  survive  more  than  18  months  (  4  ). 

The  comparative  appraisal  of  chemotherapy  for  ovarian  carcinoma  requires 
accurate  matching  of  both  the  clinical  stage  of  disease  and  the  past  treatment  in 

each  case.  Although  the  reduction  of  tumor  masses  in  recurrent  Stage  III  dis- 
ease (gross  metastases  above  the  pelvis  recurrent  after  oophorectomy  and/or 

radiotherapy)  is  as  easy  to  detect  as  in  Stage  IV  patients  (previously  untreated 
upper  abdominal  disease) ,  both  the  survival  and  likelihood  of  tumor  shrinkage 
is  less  predictable  in  the  Stage  III  patient  than  in  the  Stage  IV  patient.  The  one 
year  survival  rate  in  Stage  III  varies  widely  and  may  exceed  40  per  cent  (4) 

From  the  Department  of  Medicine  and  the  Tumor  Chemotherapy  Clinic,  The  Mount 
Sinai  Hospital,  New  York,  N.  Y. 48 
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compared  to  tlie  much  f^hortcr  survival  of  Stage  IV  patients.  A  longer  survival  of 
Stage  III  patients  could  reflect  an  originally  slower  growing  neoplasm,  the 
fortuitous  detection  of  disease  at  an  earlier  stage  of  recurrence,  the  favorable 
influence  of  bilateral  oophorectomy,  or  the  efficacy  of  pelvic  radiotherapy.  A 
smaller  volume  of  suprajjelvic  metastases  in  Stage  III  comj)ared  to  Stage  IV 
could  also  account  for  a  slower  advent  of  terminal  intestinal  obstruction.  A 

shorter  survival  of  Stage  III  disease  could  be  related  to  biological  resistance  in 

chronologically  old  disease.  Because  of  these  uncertainties,  the  patient  with  un- 
treated potentially  less  resistant  Stage  IV  disease,  rather  than  the  more  variable 

chronologically  older  recurrent  Stage  III  disease,  offers  the  most  valid  test  of 
the  action  of  chemotherapy  on  tumor  regression  and  survival. 

The  results  of  intraperitoneal  radioactive  gold  (AU^*-***)  therapy  since  1951 
have  provided  a  useful  jjarameter  of  clinical  jialliation  in  a  selected  group  of 

Stage  III  or  IV  cases  with  massive  thin  ascitic  fluid.  Control  of  ascites  and  as- 
sociated clinical  symptoms  may  be  obtained  for  two  or  three  months  in  from 

one-third  to  one-half  of  patients  in  this  selected  group  (3).  Usually,  little  or 
no  regression  of  large  solid  multinodular  tumor  masses  occurs  after  radioactive 

gold,  since  its  short  beta  ray  path  (  2  mm)  penetrates  only  thin  peritoneal  im- 
plants. Extensive  clinical  trials  of  deep  supervoltage  x-ray  therapy  have  also 

resulted  in  data  with  which  to  compare  chemotheraix'utic  methods  of  treatment 
for  the  advanced  case  of  ovarian  carcinoma  (1,  2,  4).  Although  definite  pro- 

longation of  life  has  been  demonstrated  in  x-ray  treated  neoplasms  which  are 
confined  to  the  pelvis  (Stage  II  =  incomjiletely  removed  at  time  of  surgery; 

Stage  III  =  recurrent  after  surgery) ,  the  effect  of  x-ray  on  the  diffuse  Stage  IV 
patient  has  been  disappointing  (1,  2,  4).  This  is  best  exemplified  by  a  recent  re- 

port by  "Weed  from  the  Ochsner  Clinic  (6)  in  which  not  a  single  one  year  sur- 
vivor was  obtained  among  41  cases  with  inoperable  or  incompletely  removed 

tumors  regardless  of  whether  postoperative  therapy  consisted  of  deep  radio- 
therapy or  radiogold.  This  extremely  low  percentage  of  one  year  survivors  in 

Stage  IV  cases  has  been  confirmed  in  other  series  (2). 
The  potential  value  of  alkylating  agents  in  systemic  chemotherapy  of  ovarian 

carcinoma  was  first  demonstrated  in  1952,  when  Rundles  and  Barton  (7)  noted 
the  favorable  effects  of  oral  triethylene  nielamine  (tem)  and  Seligman  et  al.  (8) 

observed  short-term  palliation  after  intravenous  hemisul|ur  mustard  (2-chloro^2 
hyjjroxydietlrvdsulfide) .  Sykes  and  others  in  1956  reported  eight  cases  of  objec- 

tive tumor  regression  and  14  temporary  symptomatic  responses  among  a  total 
of  26  patients  treated  with  tem  (9).  Noteworthy  was  the  observation  that  the 
response  to  hemisulfur  mustard  was  as  good  if  not  better  by  the  intravenous 
route  than  by  intraperitoneal  administration.  Hemisulfur  mustard  induced 

transient  relief  of  ascites  and  short-term  symptomatic  i-esponses  in  9  of  14  of 

Rutenberg's  (10)  patients  and  in  21  of  30  patients  treated  by  Green  (11).  Re- 
duction of  tumor  masses  occurred  in  8  of  30  of  Green's  cases.  Despite  these  en- 

couraging results,  further  use  of  those  earlier  alkylating  agents  (10,  12)  was 

discouraged  by  their  serious  toxicity,  viz.,  severe  neurotoxicity  (hsm),  and  un- 
predictable hematopoietic  depression  (tem)  . 
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Clinical  studies  ( 12-15 j  liave  been  directed  more  recently  towards  the  long- 
acting  alkylating  agents,  Thiotepa  (thiophosphoraniide),  and  Chlorambucil 

(Leukeran),  effective  by  intramuscular  and  oral  routes  respectively.  Approxi- 
mately similar  rates  of  response  to  the  various  alkylating  agents  have  led  some 

observers  to  the  conclusion  that  there  is  probably  no  single  preferred  alkylating 

agent  (16). 
An  additive  or  synergistic  therapeutic  effect  exerted  by  two  antineoplastic 

agents  acting  by  different  mechanisms,  viz.  an  alkylating  agent  and  an  anti- 
metabolite (antifoll  has  been  demonstrated  experimentally  by  us  (17)  and 

others  (18)  in  1951  and  52.  In  synergistic  combinations,  the  net  toxicity  from 

two  individually  toxic  drugs  given  at  adequately  therai)eutic  dose  levels,  is  not 
additive  to  the  host,  whereas  enhanced  therapeutic  results  may  be  obtained  in 
survival  and  tumor  regression  indices.  Conclusive  evidence  of  synergism  at  the 
clinical  level  has  been  established,  thus  far,  only  in  children  with  acute  leukemia 

treated  with  combinations  of  Methotrexate,  6-Mercaptopurine.  and  steroids 
(19).  Suggestively  favorable  results  have  been  recently  reported  with  combina- 

tions of  antifols,  alkylating  agents,  and  actinomycin  in  males  with  chorio- 
carcinoma (20,  21 ) . 

In  a  preliminary  clinical  study  of  Methotrexate  in  a  variety  of  solid  tumors, 

one  of  us  (e.m.g.)  failed  to  observe  any  inhibitory  effect  in  four  cases  of  mucus- 
cell  adenocarcinoma  of  the  ovary  ( 22 1 .  The  possibility  that  folic  acid  antagonists 

might  exert  an  antitumor  effect  in  patients  with  ovarian  carcinoma  seemed  re- 
mote until  a  case  of  papillary  serous  cystadenocarcinoma  metastatic  to  the  lung 

(V.I.)  was  observed  to  show  objective  tumor  regression  after  Methotrexate 
therapy  alone.  Tliis  stimulated  study  of  the  combined  effect  of  the  folic  acid 
antagonist,  IVlethotrexate,  in  conjunction  with  the  alkylating  agent,  Thiote])a, 

in  far-advanced  ovarian  carcinoma.  Among  our  group  of  35  patients  treated  with 
this  combination  of  agents,  about  two-thirds  (23  Stage  IV  cases)  received  no 
previous  radiation  therajiy,  radiogold,  or  extirpative  surgery.  It  was  hoj^ed  that 
by  treating  these  advanced  cases  solely  with  combination  chemotherapy,  a  more 
precise  opinion  might  be  obtained  of  the  chemotherapeutic  i)otential  per  se,  in 
terms  of:  a)  incidence  of  initial  regression  of  tumor;  bl  duration  of  sustained 
clinical  remission  on  maintenance  therapy;  and  c)  response,  if  any.  to  other 
agents,  in  particular  to  the  alkylating  agent  (Cytoxan),  after  development  of 

complete  resistance  to  maximal  dosage  of  the  antifol-alkylating  agent  combina- 
tion. 

PROCEDURE 

Chemotherapy  was  the  sole  method  of  treatment  in  35  patients  with  ovarian 

carcinoma  followed  for  periods  of  10  days  to  2V2  years.  Twenty-eight  jiatients 
had  begun  treatment  more  than  one  and  one-half  years  before  presenting  this 
report.  Thirty  of  these  patients  were  hospitalized  at  The  Mount  Sinai  Hospital 
on  the  private  or  ward  services.  Combination  treatment  in  Stage  IV  cases  was 
instituted  as  early  as  two  days  after  alxlominal  lajiarotomy,  but  usually  at  the 
end  of  the  first  postojicrative  week.  A  priming  dosage  of  Thiotejia,  consisting  of 
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45  to  60  nig  was  administered  intramuscularly  over  a  period  of  three  to  ei<!;ht 

days.  An  individual  oral  daily  dosi*  of  Methotrexate  was  ealeulated  on  the  basis 

of  a  weekly  aggregate  dosage  per  course  varyinti;  from  0.7')  to  1.5  msj;  jier  k<i  (oO 
to  125  mg  total  dose  I.  The  lower  aggregate  dosage  range  was  cmjiloyed  for  pooi- 
risk.  patients  with  evidence  of  azotemia,  fever,  cachexia,  diarrhea,  severe  anemia 

prior  to  treatment,  or  history  of  massive  radiation.  Patients  with  previous  liis- 
tory  of  gastrointestinal  l)leeding  were  not  acce])ted  for  treatment  with  the  anti- 
fols.  Methotrexate  was  administered  each  morning,  usually  for  a  7  day  period, 
but  only  after  the  patient  had  been  examined  for  signs  of  im])eiiiling  antifol 
toxicity.  The  development  of  a  stomatitis  was  the  first  relial)le  sign  of  the  folic 

acid  deficiency  state  in  the  patients  receiving  the  combination.  Stomatitis  usu- 
ally preceded  leukopenia,  as  noted  jireviously  in  solid  tumor  patients  (23i.  The 

aim  was  to  gradually  induce  the  toxic-deficiency  state  so  that  the  upper  gastro- 
intestinal tract  symptoms  would  signal  the  need  for  stopi)ing  the  drug  l)efore 

severe  depressive  effects  could  occur  in  the  hematopoietic  system.  In  every  case, 
the  daily  dose,  ranging  from  7.5  mg  to  15  mg  was  administered  for  five  days  or 

longer  until  definite  signs  of  stomatitis  api)eai-ed.  These  usually  consisted  of 
l)urning  mouth,  or  the  develoi)ment  of  flat,  white,  atrojjhic  areas  of  epithelium 

on  the  buccal  nuicosa.  tongue,  or  lijis.  The  Methotrexate  was  jiromptly  dis- 

continued as  soon  as  these  signs  ajipeared.  TJii^s  toxic-deficiency  stjite  usually 
became  more  intense  on  the  second  or  third_day  after  withdrawal  of  medication. 
Anorexia  usually  appeared  and.  in  some  instances,  was  accompanied  l)y  nausea, 

crampy  abdominal  ])ain,  vomiting,  low-grade  fever,  and  rash.  Although  recovery 
was  usually  apparent  within  five  to  seven  days  after  withdrawal  of  ̂ Metho- 
trexate,  the  second  course  of  Methotrexate  was  withheld  until  the  third  or  fourth 

week  after  conunencing  the  initial  Thiotei)a-Methotrexate  combination.  If  clini- 
cal regression  had  been  induced  by  the  combination  therapy,  and  the  patient 

had  subsecjuently  shown  an  improved  nutritional  status,  the  aggregate  weekly 
dosage  of  the  second  course  of  Methotrexate  was  increased  20  to  25  per  cent. 
Tolerance  to  ̂ Methotrexate  therapy  after  remission  was  usually  better  than 
during  the  initial  course  of  the  antifol  combination.  Maintenance  Thiotepa  was 
resumed  in  the  third  week  after  the  initial  treatment  at  a  dose  of  15  mg  I.M., 
once  per  week.  If  no  leukopenia  had  been  induced  during  the  third  week  small 
increases  in  the  weekly  Thiotepa  dosage  was  given.  The  aim  was  to  maintain  a 
constant  leukopenia  between  3.000  to  4.000  white  blood  cells  per  cu  nun.  After 
several  months,  it  was  often  sufficient  to  give  Thiotepa  at  10  to  21  day  intervals. 
Conclusions  regarding  the  efficacy  of  the  chemothera|)y  combination  were  held 

in  abeyance  until  the  patient  had  received  a  minimum  of  two  courses  of  Metho- 
trexate together  with  the  necessary  amount  of  Thiotepa  to  maintain  a  modest 

leukopenia  over  a  four  to  six  week  ])eriod.  The  classification  of  response  was  es- 
sentially that  followed  by  ̂ lasterson  (15)  and  Coonrad  (12 1. 

The  Thiotepa  was  maintained  in  ])atients  who  had  responded  until  the  first 

evidences  of  recurrence  were  obser\-ed.  Then,  another  course  of  Methotrexate 
was  administered  with  some  increase  in  the  Thiotepa  dosage.  If  no  response  was 

noted,  the  disease  was  designated  as  "combination  resistant."  Cytoxan  was  then 
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administered  at  a  time  when  the  patient  appeared  to  be  approaching  a  terminal 
state. 

MATERIAL 

The  preponderance  of  advanced  disease  in  this  series  was  evident  since  there 
were  23  Stage  IV  cases,  compared  to  9  Stage  III  cases,  and  3  Stage  II  cases 
among  the  total  of  35  patients  treated  with  combination  chemotherapy.  Xone  of 
the  Stage  IV  cases  had  received  radiotherapy.  In  only  two  of  the  23  Stage  IV 

cases,  the  surgeon  performed  a  bilateral  salpingo-oophorectomy  by  cutting 
through  pelvic  tumor  despite  diffuse  upper  abdominal  disease.  Thus,  the  ovaries 
remained  in  situ  in  21  cases  who  were  treated  by  chemotherapy  exclusively. 

Surgical  intervention  had  consisted  of  a  simple  open  biopsy  of  intra-abdominal 
(usually  omental)  disease  in  18  cases,  with  the  coincident  removal  of  whatever 
amounts  of  peritoneal  fluid  were  released  during  the  laparotomy  procedure. 
Three  patients  had  received  only  a  diagnostic  peritoneal  aspiration.  Twenty 
patients  had  ascites  in  association  with  many  upper  abdominal  metastases. 

Paracentesis  was  not  performed  postoperatively  during  the  first  month  of  com- 
bination chemotherapy  except  in  the  totally  unresponsive  patients.  Paracentesis 

was  not  necessary  in  the  responders  until  the  "combination  resistant"  stage  was 
reached.  There  were  nine  Stage  III  ])atients  with  advanced  pelvic  disease  re- 

current after  surgery  and/or  radiation  given  at  least  four  months  previously. 
Three  Stage  II  patients  were  treated  within  two  weeks  after  operation  at  which 
time  known  residual,  but  externally  nonpalpable  disease  remained  in  the  pelvis. 
Oophorectomy  had  thus  been  performed  in  all  12  patients  with  Stage  II  and 
Stage  III  disease.  The  pathological  diagncses  will  be  alluded  to  below. 

RESULT.S 

Thirty-two  of  the  total  of  35  i)atients  were  able  to  complete  the  course  of 

combination  chemotlierapj'  consisting  of  priming  and  maintenance  doses  of 
Thiotepa,  in  conjunction  with  the  two  courses  of  ̂ lethotrexate,  three  to  six 

weeks  apart.  Objective  tumor  regression  with  partial  or  complete  clinical  re- 
missions were  obtained  in  21  of  the  30  Stage  III  or  IV  patients  treated  for  two 

weeks  or  longer  (Table  I ) .  Nineteen  of  the  21  favorable  responses  occurred 

among  the  23  patients  in  wliom  the  pathological  diagnosis  was  serous  cystadeno- 
carcinoma  (papillary,  solid,  or  mixed  types).  The  excellent  and  good  remissions 

were  obtained  only  in  patients  with  this  pathologic  lesion.  Excellent  results  oc- 
curred in  two  patients  with  psammoma  body  calcifications.  Two  fair  responses 

occurred  in  patients  with  anaplastic  ovarian  carcinoma.  Xo  responses  were  ob- 
Vc  served  in  five  patients  with  mucus-cell  adenocarcinoma,  one  ca.se  of  anaplastic 

carcinoma,  one  case  of  pseudomucinous  cystadenocarcinoma.  and  in  one  patient 
with  a  malignant  Brenner  cell  tumor. 

^  Since  13  excellent  results  and  six  good  responses  were  obtained  among  the  32 
symptomatic  Grade  III  and  IV  cases  (Table  I) ,  a  worthwhile  clinical  palliation 
was  achieved  in  at  least  half  of  the  patients  treated.  These  excellent  remissions 

S  consisted  of  total  regression  of  all  palpable  masses,  pleural  efTusions,  and  ascites, 
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associated  with  a  return  to  a  iioniial  living  routine  for  a  minimum  of  three 
months.  Eleven  of  the  excellent  results  were  obtained  with  an  initial  sinml- 
taneous  combination  of  Thiotepa  and  Methotrexate.  The  other  two  excellent 
responses  occurred  in  our  earliest  cases  in  this  study,  in  which  a  rapid  but  in- 

complete regression  of  tumor  had  been  initiated  by  Thiotei)a  alone.  Recurrence 

E.xcellent  
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Fair  
Equivocal . . . . 
Failures  
To.\ic  Death  . 
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Fig.  1.  Survival  after  combination  chemotherapv  in  23  Stage  IV  patients  contrasted  with 
10  Stage  II  or  Stage  III  patients. 

of  ascites  and  renewed  tumor  growtli,  which  Ix'cauu"  apparent  within  five  weeks 
after  the  Thiotepa  alone,  responded  completely  in  these  two  cases  when  Metho- 

trexate was  added  and  given  to  the  point  of  induced  stomatitis. 
The  average  duration  of  the  nine  excellent  resi)onses  in  Stage  IV  disease  was 

6.9  months  prior  to  relapse.  The  longest  complete  regression  in  this  group  has 
continued  for  nineteen  months,  thus  far  witliout  any  signs  of  recurrence.  The  sur- 

vival of  all  23  Stage  IV  cases,  (only  two  still  living),  since  starting  combination 
chemotherapy,  is  shown  in  Fig.  1.  Only  7  of  these  23  Stage  IV  cases  survived 
more  than  one  year.  Of  these,  four  died  between  12  to  15  months  after  treatment; 
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one  is  asymptomatic  and  clinically  free  of  disease  for  19  months.  Two  of  these 
patients  died,  23  and  24  months  after  beginning  therapy.  Survival  in  the  nine 
excellent  Stage  IV  responders  averaged  9.2  months.  The  six  good,  and  two  fair 
responses  were  associated  with  a  i)artial  regression  of  tumor  masses,  ascites,  and 

pleural  effusions,  together  with  marked  improvement  in  symptoms  and  per- 
X  formance.  The  duration  of  the  six  good  responses  varied  from  three  to  ten  months. 

The  two  fair  responses  were  of  less  than  two  months  duration.  There  was  one 

equivocal  result,  eight  failures,  and  two  toxic  deaths  (Table  I). 
The  excellent  responses  in  Stage  III  patients  were  associated  in  three  of  four 

instances  with  survival  of  more  than  one  year,  and  control  of  palpable  disease 
for  from  11  months  up  to  24  months.  The  fourth  patient  obtained  an  excellent 
remission,  but  stopped  maintenance  chemotherapy  to  return  to  her  native  land. 
She  died  five  months  after  the  initial  response,  and  three  months  after  stopping 
chemotherapy. 

Apparent  control  of  incompletely  removed  pelvic  disease  for  more  than  one 

year  was  obtained  in  each  of  the  three  Stage  II  patients  treated  with  Metho- 
trexate and  maintenance  Thiotepa.  It  was  noted  that  8  of  the  10  patients  with 

Stage  II  or  III  disease  who  continued  maintenance  treatment  with  chemotherapy 
were  surviving  at  the  time  of  this  report  for  more  than  one  year  after  onset  of 

therapy.  All  of  these  patients  with  Stage  II  and  Stage  III  disease  had  been  sub- 
jected to  bilateral  oophorectomy,  in  contrast  to  the  Stage  IV  group. 

RESPON.se  of  serous  EFFUSIONS 

Some  degree  of  ascites  was  present  in  20  of  the  32  Stage  III  or  IV  patients. 
Massive  ascites  was  tlie  conspicuous  i)hysical  feature  in  11  patients.  Subsidence 

•<fi  of  ascites  was  induced  by  the  chemotherapy  in  12  patients.  In  nine  cases,  ascites 
was  totally  suppressed  for  six  months  or  longer.  Resolution  of  ascites  in  some 
patients  was  observed  in  as  little  as  two  weeks  after  starting  chemotherapy. 
Ultimate,  but  slow  resolution  in  ascites  occurred  in  two  patients  with  diffuse 

peritoneal  psammoma  body  calcifications.  In  one  of  these  patients,  resolution  of 
ascites  was  also  a.ssociated  with  the  slow,  but  essentially  complete  disappearance 
of  massive  pleural  effusion  after  five  months  (Fig.  2,  3).  Four  other  cases  of 
pleural  effusion  showed  more  rapid  responses. 

TOXICITY 

Satisfactory  tolerance  to  the  Thiotepa-Methotrexate  therapy  was  observed  in 
32  of  the  35  patients  treated.  Severe  toxicity  occurred  in  three  cases.  Although 
two  of  these  patients  were  in  a  terminal  state  wlien  treatment  was  begun,  the 
severe  toxicity  was  nevertheless  unexpected,  and  contributed  to  their  demise. 
Death  occurred  ten  and  twelve  days,  respectively,  after  commencing  the  drugs 
despite  use  of  citrovorum  factor  intravenously  (citrovorum  factor  is  ineffectual 

once  a  severe  toxic  state  is  established  as  a  result  of  complete  irreversible  en- 
zyme blockade).  Prior  to  therapy,  one  of  these  patients  suffered  from  a  chronic 

diarrhea  with  a  malabsor])tion  syndi'ome  due  to  massive  alxlominal  metastases; 
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tlio  other  had  rcceivctl  two  cour:<os  of  supravoltaij;o  x-ray  theiapy  through  very 

hirgo  abdominal  ports,  four  months  Ix'forc  the  combination  therapy.  These  pa- 

tients apparently  had  unusually  low  eiido^i'iious  reser\-cs  of  folic  acid  metal)o- 
lites.  In  retrospect,  a  lower  dosage  and  a  more  gradual  induction  of  antifol 

toxicity  might  have  been  tolerated  satisfactorily  by  these  poor-risk  patients. 

In  a  third  case,  a  mai'ked  ri'duction  in  antifol  dosage  pei'mitted  reco\'ery  from 
severe,  but  not  unexjiected  toxicity  in  an  emaciated  77  pound  female  who  was 

suffering  from  active  regional  ileitis,  together  with  disseminated  ovarian  carci- 
noma. She  obtained  a  good  short-term  remission  after  recovery  from  toxicity, 

Fifis.  2  and  3.  .Slow  iirogressive  re.solution  of  pleural  effusion  in  patient  with  massive  a.soites 
and  diffuse  abdominal  tumors  from  papillaiy  serous  cvstadcnocarcinoma  with  p.^ammoma 
bodies.  Treatment  was  exclusively  with  coml^ination  cliemotherapy. 

but,  U]")on  sul)se(|uent  treatnu'nt  with  antifols  six  weeks  later,  hei'  tolerance  was 
still  demonstrably  poor. 

The  toxicity  from  the  combination  was  relati^■ely  well  tolerated  and  essen- 
tially predictable  in  all  cases  except  the  three  above-mentioned  patients.  Mini- 

mal stomatitis  was  purposely  induced  in  all  i)atients  by  the  Methotrexate.  Leu- 
kopenia was  induced  in  all  patients  in  from  three  to  six  weeks  after  starting  the 

combination.  Troublesome  clinical  bleeding  syndromes  (gastrointestinal  bleed- 
ing I  developed  in  only  one  patient  among  the  35  patients,  almost  all  of  whom 

had  massive  intra-abdominal  disease.  Mild  subcutaneous  ecchymosis  was  in- 
duced in  three  patients  with  i)rompt  subsidence  u])on  cessation  of  the  Metho- 

trexate. Pyogenic  cutaneous  infection  (i.e.  furunctdosis,  paronychia  I  develo])ed 

as  a  secondary  effect  of  the  chemotherajiy  in  four  jiatients,  but  was  easily  con- 
trolled with  antibiotics.  Vaginitis  associated  with  a  transient  dermatitis  at  the 

height  of  the  antifol  stomatitis  was  troublesome  in  two  patients,  l)ut  responded 
leadily  to  emollients. 
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EFFECT  OF  CYTOXAN  IN  "cOMBINATION-RESISTANT"  DISEASE 

Ten  patients  were  given  Cytoxan  orally  or  intravenously  after  the  develop- 
ment of  recurrent  and  apparently  terminal  disease,  resistant  to  the  combination. 

Eight  were  treated  for  a  minimum  of  two  weeks  or  longer  with  a  dose  of  2  Gm 
or  more.  Some  degree  of  shrinkage  of  tumor  masses  was  observed  in  six  of  these 
eight  patients  when  a  profound  drop  in  the  white  count  occurred  associated  with 
alopecia.  In  four,  marked  regression  of  masses  occurred  (i.e.,  Cases  1,  3),  but 
was  associated  with  fever,  profound  leukopenia,  pancytopenia,  and  bleeding. 
Only  one  patient  developed  a  worthwhile  partial  clinical  remission  (Case  3) 
after  Cytoxan  therapy.  In  addition,  a  patient  with  a  huge  malignant  Brenner  cell 
tumor  showed  a  partial  regression  and  response  for  IV2  years  on  intermittent 

Cytoxan  therapy,  after  failure  to  respond  to  the  adequate  doses  of  the  Thiotepa- 
Methotrexate  combination. 

Patient  ̂ 1 

L.  H.,  a  52  year  old  female  presented  with  ma.ssive  abdominal  .swelling  due  to  an  extensive 

Stage  IV  carcinoma  with  moderate  ascites  and  manj-  metastases  in  the  upper  and  midabdo- 
men,  the  omentum  and  both  kimbar  gutters.  Biop.?\'  from  an  omental  nodule  showed  papil- 

lary serous  cystadenocarcinoma  of  the  ovarj-. 
On  the  third  postoperative  day,  the  patient  was  started  on  a  priming  course  of  60  mg  of 

Thiotepa,  15  mg  per  daj^  I.M.,  in  conjunction  with  oral  Methotrexate  therapy  at  a  dosage 
of  10  mg  per  day.  On  the  seventh  day  of  antifol  therapy  the  first  sign  of  oral  stomatitis  ap- 

peared, necessitating  prompt  withdrawal  of  the  Methotrexate.  The  lowest  leukocj'te  count 
reached  after  two  weeks  was  4,850  cm.  The  patient  was  di.scharged  for  routine  convalescence. 
Maintenance  Thiotepa  therapy  was  begun  on  the  third  postoperative  week  at  a  dose  of  15 
mg  per  week.  Progressive  diminution  in  all  palpable  tumor  ma.sses  and  pelvic  tumor  masses 
was  observed  during  the  third  and  fourth  postoperative  weeks.  The  second  course  of  Metho- 

trexate to  the  point  of  minimal  stomatitis  was  given  ambulatory-  at  a  dosage  of  10  mg  per  day 
for  seven  days  during  the  second  postoperative  month. 

The  interval  between  maintenance  Thiotepa  injections  was  gradually  prolonged  to  15 
mg  every  second  week  as  a  leukopenia  of  3,000  to  4,000  was  attained.  The  patient  enjoyed  a 
complete  clinical  and  total  objective  remission  for  six  and  one  half  months. 

At  the  end  of  the  seventh  postoperative  month,  an  ill-defined  left  parametrial  mass  was 
first  noted  in  association  with  development  of  abdominal  pain.  A  third  course  of  Metho- 

trexate was  given,  and  the  Thiotepa  was  increased  to  the  point  of  thrombopenia  with  plate- 
let counts  between  80,000  and  100,000/cm  and  leukopenia  of  2,800  leukocytes/cm.  There  was 

no  evidence  of  clinical  bleeding. 
Despite  this  intensified  chemotherapy,  aggressive  nodular  tumor  regrowth  continued  in 

the  seventh  and  eighth  postoperative  months.  A  fourth  course  of  Methotrexate  was  given  to 
no  avail,  whereupon  the  combination  of  Thiotepa  and  Methotrexate  was  stopped.  Signs  of 
subacute  intestinal  obstruction  appeared.  A  trial  of  Cyclophosphamide  (Cytoxan),  150  mg  by 
mouth,  each  day  was  begun.  This  was  increased  to  200  mg  per  day  after  one  week,  with  only 
minimal  nausea.  Maximum  leukopenia  to  350  leukocytes/cm  occurred  12  to  14  days  after 
increasing  the  Cytoxan  dosage,  and  was  as.sociated  with  the  development  of  persistent  nau- 

sea, fever  and  vomiting.  Definite  diffu.se  alopecia  appeared.  Intravenous  fluid  therapy,  anti- 
biotics, and  small  doses  of  steroids  were  given  with  some  clinical  improvement  for  several 

weeks,  associated  with  definite  softening  and  regression  of  palpable  tumor  masses,  but  with 
persistence  of  fever.  The  leukopenia  returned  to  the  2,500  to  3,500  per  cm  level  within  ten 
days  after  withdrawal  of  Cytoxan.  Then  severe  right  lower  quadrant  abdominal  pain  sud- 

denly developed,  accompanied  by  signs  of  peritonitis  and  shock. 

The  patient  expired  18  hours  after  the  onset  of  this  acute  episode,  diagnosed  as  "bowel 
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perforation."  Autop:<y  performed  ten  months  after  the  original  surgery  showed  fecal  peri- 
tonitis secondary  to  four  discrete  small  perforations  along  the  mesenteric  aspect  of  the  small 

bowel  in  several  bowel  loops  adherent  low  in  the  right  side  of  the  pelvis.  A  small  neoplasm 
was  found  in  the  left  ovary.  Intramural  carcinoma  cells  were  seen  with  marked  necrosis, 
tumor  giant  cells  and  areas  of  adenomatous  differentiation.  Residual  carcinoma  was  en- 

countered microscopically  in  the  right  ovaiy.  There  were  no  hepatic  or  extra-abdominal 
metastases. 

Patient  ̂ 2 

H.  B.,  a  41  year  old  female  was  found  at  laparotomy  on  April  1,  1960,  to  have  numerous 
intra-abdominal,  omental,  mesenteric,  and  peh  ic  nodidar  metastases.  A  somewhat  larger 
mass  was  found  to  be  filling  the  pelvis  extending  from  the  left  ovary.  A  small  amount  of  free 
abdominal  fluid  was  noted.  Bilateral  salpingo-oophorectomy  was  performed  by  cutting  across 

tvunor  tissue.  A  diagnosis  of  "papillary  serous  cystadenocarcinoma  grade  11"  was  made  by Dr.  S.  Otani. 

Postoperatively,  the  hard  cul-de-sac  mass  remained.  On  the  third  postoperative  day,  the 
patient  was  started  on  a  priming  course  of  60  mg  of  Thiotepa  (see  Case  ̂ 1),  in  conjunction 
with  10  mg  of  Methotrexate  orally  each  day.  On  the  eighth  day  of  therapy,  when  minimal 
stomatitis  first  appeared  the  Methotrexate  was  stopped.  By  the  tenth  day,  several  painful, 
flat,  white,  atrophic  ulcerations  were  noted  in  the  buccal  mucosa  and  posterior  wall  of  the 
pharynx,  associated  with  some  dysidiasia,  slight  nau-sea,  and  abdominal  cramping  pain.  At 
this  time,  the  white  blood  count  was  5,700  cm  and  the  platelets,  180,000  cm. 

In  the  third  postoperative  w'eek,  maintenance  Thiotepa  was  instituted:  15  mg  once  per 
week.  The  patient's  upper  and  midabdomen  gradually  returned  to  normal  contour  by  the 
fourth  week  of  therapy  at  which  time  a  softened,  almost  fluctuant,  tender  mass  in  the  cul- 
de-sac  could  be  palpated. 

During  the  fifth  week  after  initiating  chemotherapy,  the  jiatient  noted  a  sudden  develop- 
ment of  tenderness  and  swelling  in  the  pelvic  and  suprapubic  regions  accompanied  bj'  low- 

grade  fever  and  signs  of  peritoneal  irritation.  Antibiotics  and  a  second  course  of  Methotrexate 
were  instituted  at  doses  of  10  mg  by  mouth.  Eleven  days  after  starting  the  Methotrexate 
therapy,  the  minimal  oral  mouth  lesions  appeared,  nece.ssitating  withdrawal  of  further  antifol 
medication. 

All  signs  of  fluid  and  the  pelvic  mass  disappeared  within  two  weeks  thereafter.  The  patient 
resumed  normal  activity  which  has  persisted  during  nineteen  months  of  ob.servation  without 
anj'  clinical  evidence  of  carcinoma.  Three  additional  courses  of  Methotrexate  have  been 
given,  ambulatorv',  while  maintaining  Thiotepa  at  dosage  sufficient  to  produce  moderate 
leukopenia  of  3,000  to  4,000  cm.  Platelets  have  remained  above  80,000  cm,  without  purpm-a. 
Hair  growth  has  been  normal  and  appetite,  weight,  stamina,  libido  and  bowel  function  en- 

tirely within  normal  limits. 

Patient 

B.  K.,  a  46  year  old  female  was  operated  upon  in  March,  1959,  for  multinodular  ttmior 
masses  extending  above  the  pelvic  brim.  At  operation,  the  ovaries,  removed  bj'  cutting  across 
tumor  tissue,  showed  bilateral  serous  adenocarcinoma  with  solid,  medullary,  and  papillary' 
features.  The  same  histologic  lesion  was  found  in  several  removed  omental  nodules.  A  priming 
dose  of  Thiotepa,  consisting  of  15  mg  even-  48  hours  for  four  doses,  was  begun  on  the  fourth 
postoperative  day,  plus  Methotrexate  therapy,  15  mg  each  day  by  mouth  for  six  days. 

The  first  signs  of  induced  stomatitis  developed  on  the  sixth  day  of  antifol  therapy.  Rapid 
disappearance  of  all  palpable  evidence  of  abdominal  and  pelvic  disease  occurred  between  the 
10th  to  20th  postoperative  days.  Weekly  injections  of  15  mg  of  Thiotepa  were  begun  three 
weeks  postoperatively,  and  three  additional  courses  of  Methotrexate  were  given  at  intervals 
of  three  weeks,  through  June  1959.  On  each  occasion,  the  Methotrexate  was  stopped  at  the 
first  sign  of  stomatitis.  The  combination  therapy  was  well  tolerated  with  only  minimal 
transient  anorexia,  and  no  nausea,  vomiting,  alopecia  or  purpura. 
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Because  the  patient  moved  in  August  to  a  small  town  distant  from  New  York,  therapy  was 
changed  to  the  oral  alkylating  agent  Leukeran  instead  of  the  intermittent  intramuscular 
Thiotepa.  Leukeran  (Chlorambucil),  8  mg  per  day  was  given  while  the  patient  continued  in 
complete  clinical  remission.  Seven  months  postoperatively,  in  November  1959,  the  first 
palpable  recurrent  mass  was  noted  high  in  the  lumbar  gutter.  An  increa.se  of  Leukeran  to  10 
mg  per  day  for  three  weeks,  together  with  a  fifth  counse  of  Methotrexate,  resulted  in  re- 

gression of  this  left  flank  mass.  Continuous  Leukeran  and  two  additional  courses  of  inter- 
mittent Methotrexate  were  administered  for  another  eight  months,  until  June  1960,  when  a 

persistent  supravesicle  pelvic  recurrence  developed.  Therapy  was  changed  to  a  combination 
of  Thiotepa  and  Methotrexate,  and  dosage  was  increased  to  the  point  of  marked  leukopenia 
(1,900/cm)  and  thrombopenia  (60,000  platelets/cm).  A  mild  purpura  appeared  coincident 
with  the  regre.ssion  of  the  supravesicle  mass.  Chemotherapy  was  withheld  for  one  month  to 
allow  recover.v  from  thrombopcnic  purpura.  In  August,  1960,  Leukeran  was  resumed  at  8  mg 
per  da.v,  with  the  hope  that  the  depressive  effect  on  platelets  would  be  less  than  with  the 
Thiotepa.  However,  recurrence  of  gro.ss  palpable  disea.se  was  noted  again  in  September. 

Since  the  patient  appeared  to  be  approaching  a  resistant  stage  with  the  Thiotepa,  Leukeran, 
and  Methotrexate  therapy,  Cytoxan  therapy  was  given.  Dosage  of  150  mg  per  day  for  two 
weeks  resulted  in  a  maximum  leukopenia  of  2,950  cm,  but  the  hemoglobin  was  maintained 
and  no  further  purpura  occurred. 

Partial  shrinkage  with  softening  of  the  tumor  ma.ss  was  obtained  with  Cytoxan  therapy, 
but  complete  regres.sion  was  never  again  observed.  Gradual  massive  recurrence  with  severe 
pressure  effects  on  the  bladder  developed  in  January,  1961,  despite  additional  Methotrexate 
and  increasing  doses  of  Cytoxan.  A  counse  of  Cobalt  therapy  directed  at  the  pelvic  mass  failed 
to  relieve  developing  intractable  intestinal  obstruction.  The  patient  died  23!/2  months  after 
commencing  initial  postoperative  chemotherapy. 

Autopsj'  showed  obstmction  of  the  rectosigmoid  by  a  grapefruit-sized  tumor  mass.  There 
were  only  a  few  submiliary  deposits  of  tumor  in  the  abdominal  cavity  and  no  evidence  of 
hepatic  or  extra-abdominal  metastases. 

DISCUSSION 

The  marked  regre.ssion  of  massive  disseminated  serous  cystadenocarcinoma 
after  combination  cliemotherapy  was  the  most  striking  observation  in  this  study. 
There  was  only  one  case  which  failed  to  show  some  degree  of  objective  response 
among  the  twenty  patients  with  this  pathologic  lesion  who  were  treated  for  two 
weeks  or  longer.  This  sensitivity  of  papillary  serous  tumors  was  in  contrast  to 
the  resistance  of  the  other  histologic  types  treated.  The  objective  response  to 

chemotherajjy  would  seem  to  be  de{)endent  on  the  proi)ortion  of  papillaiy  neo- 
plasms compared  to  the  more  resistant  types,  especially  the  mucus  cell  adeno- 

carcinomas in  any  given  series.  Since  the  potentialh'  chemotherapy-responsive 
neoplasms  comprise  usually  about  seventy  per  cent  (4)  of  random  cases,  it  is  not 
surprising  that  the  minimum  potential  response  of  ovarian  neoplasms  (16 1  has 

been  estimated  by  Karnofskj^  at  about  fifty  per  cent  of  all  cases  (Table  II). 
Our  seventy  per  cent  incidence  of  responses  to  antifol-alkylating  agent  ther- 

apy did  not  appear  to  be  definitive!}'  better  than  the  most  favorable  response 

rates  employing  single  alkylating  agents  alone,  viz.  Green's  70  per  cent  sympto- 
matic responses  to  hemisulfur  mustard,  and  !Masterson's  66  per  cent  responses  to 

Chlorambucil.  However,  a  detailed  analysis  of  these  and  other  recent  chemo- 
therapy reports  suggests  that,  although  the  incidence  of  responses  was  not 

demonstral)ly  l)etter  after  combination  therapy,  the  degree  and  the  persistence 
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of  objoftivi'  luiuor  iTtiression  in  coni])aial)l('  advanced  oases  apjx'ared  to  exceed 
tliat  previously  ol)taine(l  with  single  ajients. 

This  is  ilhistrated  by  the  results  of  treatment  with  hcniisultur  must  aid  alone 

compared  with  the  alkylating;  agent-antifol  combination  amon^  an  ("([ual  num- 
ber of  advanced  cases.  Althoufih  (  ireen  was  able  to  obtain  21  favorable  responses 

in  30  cases  of  hemisulfur  mustard  therapy  with  some  improvement  in  ascites,  he 
observed  only  8  cases  with  shrinkage  of  tumor  masses.  We  found  similar  favora- 

ble responses,  i.e.:  21  among  30  cases,  but  all  of  our  patients  showed  nuirked  ob- 
jective regression  of  tumor  masses.  Differences  in  survival  in  this  series  may  be 

significant  since  only  9  of  C.reen's  patients  survived  six  months  comi)ai'ed  to  18 
receiving  combination  therapy.  Although  such  differences  in  siu'vival  and  re- 

gression may  be  im]M'essi\-ely  in  favor  of  the  combination  of  ;igents,  alternative 
exjilanations  must  be  considered.  Thus,  differences  in  the  case  material  or  in 

TABLE  II 

Survey  of  Response  Rates Drug 
Author Objective  Responses 

Radiogold  Combined 

47% 

TEM  
Sykes 8/26 Hemisulfur  Mustard  Green 

21/30 

Rutenberg 

9/14 \'arious  Alkylating  Agents  
Coonrad  & 

17/38 

Rundles 
Chlorambucil  Masterson 20/30 
Thiotepa  cV:  Methotrexate  Green.span  &  Fie- 21/30 

ber Cytoxan  
Coggiii.s 

6/24 
5-Fluorouracil  

Young 

3/7 

the  intensity  or  duration  of  chemotherapy  could  also  account  for  such  apparently 

more  favorable  results.  Although  the  extent  of  disseminated  intra-abdominal 
neoplasm  ai)peared  to  be  etiual  in  both  series,  it  must  be  noted  tliat  most  of 

Green's  patients  represented  the  chronologically  advanced  Stage  III  disease  re- 
current after  radiotherapy.  Most  of  our  cases  were  in  a  relatively  fresh  and  pre- 

sumably chemotherai)y  sensitive  phase  of  diffu.se  intra-abdominal  Stage  IV 
dissemination. 

The  favorable  comparison  of  chemotherapy  with  radiogold  for  Stage  IV  dis- 
ease is  suggested  by  the  fact  that  only  47  per  cent  of  cases  selected  for  intra- 

peritoneal instillation  of  radiogold  show  some  response  (25) .  usually  so  transient 
that  very  few  patients  survive  longer  than  six  months.  Although  survival  at  the 

six  month  mark  may  be  better  with  combination  chemotherapy,  the  lack  of  im- 
portant differences  in  the  long-term  survival  of  comparable  cases  must  be  em- 

phasized (Table  III ) .  So  far,  less  than  thirty  per  cent  of  our  patients  survive  one 
year  after  Stage  IV  disease.  At  18  months  and  24  months,  there  would  appear  to 
be  little  or  no  apparent  differences  thus  far  demonstrable  between  individual 
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chemotherapy,  combination  chemotherapy,  or  the  various  combinations  of  sur- 

gery, x-ray,  or  radiogold  (1,  3,  4,  6,  25.1.  The  chemotherapy  resistant  state  devel- 
ops clinically  in  most  cases  between  the  6th  and  12th  month  after  initiating  treat- 

ment. Once  this  stage  of  recurrent  growth  with  resistance  to  maximal  doses  of  the 
combination  has  been  reached,  we  have  seen  only  an  occasional  subsequent 
worthwhile  clinical  remission  from  other  agents.  Despite  the  induction  of  tumor 

shrinkage  after  Cytoxan  in  some  combination  resistant  cases,  there  was  '  '  ""le 
among  eight  cases  who  was  capable  of  resuming  a  normal  ambulatory  «...  e. 

The  central  problem  remains  one  of  finding  agents  which  can  effectively  o\^"- 
come  tumor  resistance  without  overwhelming  the  already  debilitated  host.  At 

the  same  time  tlie  clinician  must  recognize  tumor  resistance  early  enough  to  al- 
low such  agents  to  delay  or  prevent  the  usual  irreversible  intestinal  obstruction. 

TABLE  III 

Survival  of  Advanced  Cases 

Survival 
Author Stage 

No. 
Cases 

Therapy 

6  mos. lyr. 2yr. 3yr. 

Green  III  (IV) 30 H  S  M 
8/30 1/30 

? ? 
Greenspan  & 
Fieber  IV  (III) 30 Thiotepa  &  mtx 18/30 7/30 0 

Weed*  II  &  IV 41 
x-ray,  AU'^s,  HN, 

? 

0/41 

0 
Keitel  III  &  IV 44 ? ? 

3/44 
Henderson . . . II,  III,  IV 

195 X-raj' p ? ? 28/195 

*  Stage  II  cases  in  this  series  had  incomplete  removal,  by  gross  inspection,  of  tumor  ad- 
jacent ovaries  and  parametrium. 

SUMMARY 

Thirty-two  of  a  total  of  35  patients  with  ovarian  carcinoma  completed  a 
course  of  combination  chemotherapy  consisting  of  priming  and  maintenance 
doses  of  Thiotepa,  with  at  least  two  courses  of  ̂ Methotrexate,  four  weeks  apart. 
Abdominal  biopsy  only  had  been  performed  in  21  of  23  Stage  IV  cases  so  treated. 
Radiotherapy  or  radiogold  had  not  been  administered  previously  to  any  Stage 

IV  patient.  Twenty-one  cases  of  objective  tumor  regression  and  clinical  re- 
mission were  obtained  among  the  30  Stage  III  and  IV  patients  adequately 

treated.  Regression  of  gross  metastases  and  ascites  was  complete  in  13  cases, 

with  an  excellent  clinical  remission  averaging  6.9  months.  Excellent  and  good  re- 
sults were  obtained  only  among  the  various  patliological  forms  of  papillary 

serous  cystadenocarcinoma.  Serious  toxicity  in  poor-risk  patients  occurred  in 
cases  associated  with  a  malabsorption  syndrome,  an  ileitis,  and  in  one  patient 
after  a  relatively  recent  course  of  total  abdominal  radiation.  Survival  following 
combination  chemotherapy  exceeded  one  year  in  8  of  10  Stage  II  and  III  cases, 
but  in  only  7  of  23  Stage  IV  cases.  The  importance  of  accurate  clinical  and 
chronological  staging  at  onset  of  chemotherapy  was  evident  in  assessing  the 
extent  of  tumor  regression  and  the  effect  on  survival.  The  rapid  oncolytic  effect 
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in  the  Stajie  IV  ]):itient  with  serous  cyst;i(U'no('aroinoin;i,  the  rehitive  safety 
of  the  coinhination  of  an  antifol  with  an  alkylating  agent,  and  the  tlevelopnient 
of  tumor  resistance  are  discussed. 
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HEMODYXA.MIC  RESPONSES  INDUCED  BY  INTRACAROTID 
IN.IKCTION  OF  HYPERTONIC  AND  HYPOTONIC 

SOLUTIONS  IN  DOr.S 

MVHOX  U.  SCHOKXFKI.l).  M.I).,  UICHAHl)  P.  I..\SSKH,  DorCF.AS  V. 
ALLKX,  M.n..  .\M)  CHARLES  K.  FHIKDBERC;,  M.l). 

Ncir  York.  N.  Y. 

INTRODUCTION 

Holland  ct  al.  have  dei^crihcd  in  ral)l)its  tlie  triad  of  apnea,  bradycardia,  and 
brief  byi)otension  succeeded  by  more  prolonged  hypertension  followiniji;  the 
intracarotid  injection  of  various  hyjiertonic  solutions,  and  indicated  that  this 

reflected  "osinoreceptor  activation"  (1,  2).  Eliakin  et  al.,  working  with  dogs, 
alluded  to  the  occurrence  of  apnea,  bradycardia,  and  liypotension  as  character- 

istic of  the  response  to  intracarotid  injection  of  hypertonic  saline  solution  (3l. 

Previous  studies  from  this  lal)()ratory  have  shown  that  an  "osmocii-culatory  re- 

flex" may  be  provoked  by  injection  of  hypertonic  solutions  into  peri])heral  ar- 
teries of  dogs  l4).  The  current  I'esearch  was  luidertaken  to  study  the  hemody- 
namic reactions  in  dogs  which  follow  i-apid  intracarotid  injection  of  solutions 

of  varying  osmolarity. 

MATERIALS  AND  METHODS 

Forty  adult  mongrel  dogs  10-25  kg  were  studied,  and  a  total  of  430  intra- 

carotid injections  of  hypertonic,  isotonic,  and  h^'^potonic  solutions  were  given. 
Deep  anaesthesia  was  indiiced  by  the  initial  intravenous  injection  of  35  mg 

Kg  of  pentol)arbital.  Cutaneous  pain  sensation  w'as  apparently  abolished,  as 
were  corneal,  cantlial,  and  jaw  reflexes,  and  no  blood  pressure  or  respiratory 

responses  were  elicited  by  crushing  injuries  of  the  toes  or  testicular  compression. 
Arterial  blood  pressures  were  recorded  through  a  Cournand  needle  directed 

upstream  in  a  femoral  artery.  Tracings  were  recorded  via  Statham  and  San- 
born transducers  on  a  direct-writing,  four  channel  recorder.  The  animals  were 

given  50  mg  of  aqueous  heparin  to  permit  continuous  recording  of  pressures 
over  an  extended  period  of  time.  Cardiac  and  respiratory  rates  were  calculated 

from  these  tracings.  Central  \-enous  jiressures  were  recorded  in  ten  animals 
through  ̂ 8  Cournand  cardiac  catheters  threaded  up  into  the  inferior  vena  cava 
from  a  femoral  vein. 

Injections  were  made  directly  into  surgically  exjiosed  common  carotid  and 

external  carotid  arteries  through  an  indwelling  Cournand  needle  directed  cepli- 

alad.  The  homolateral  carotid  sinus  nerve  w'as  sectioned,  the  carotid  sinus  and 
adjacent  portions  of  the  internal  and  common  carotid  arteries  were  stripped  of 

From  the  Division  of  Ciinliology,  Department  of  Medicine,  Tlie  Mount  Sinai  Ho.^pital, 
New  York,  X.  Y. 
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their  adventitia,  and  the  carotid  body  was  removed.  In  three  dogs,  carotid  sinus 
denervation  was  carried  out  bilaterally.  The  adecjuacy  of  the  carotid  sinus 
denervation  was  verified  by  failure  of  manual  manipulation  of  the  carotid  sinus 

to  evoke  changes  in  the  blood  pressure  or  heart  rate.  The  superior  thyroid  artery 
was  ligated  and  sectioned.  As  the  internal  carotid  and  occipital  arteries  were  of 
too  small  a  caliber  to  allow  direct  needle  puncture,  injections  were  made  into 
either  one  of  these  vessels  by  clamping  the  other  two  branches  of  the  carotid 

trifurcation  and  injecting  into  the  common  carotid  artery.  In  four  dogs,  injec- 
tions were  made  into  the  common  carotid  arteries  through  Cournand  cardiac 

catheters  ̂ 5-8  threaded  up  via  the  aorta  from  a  femoral  artery  under  fluoro- 
scopic control. 

The  following  solutions  were  injected:  saline  (0.25%  to  5%) ;  dextrose  (1.25% 
to  50%) ;  urea  (52.5  and  105  Gm  per  liter)  ;  and  di.stilled  water.  Solutions  of  5 

per  cent  saline  adjusted  to  a  pH  of  7.4  and  to  temperatures  of  55,  70  and  100°F 
were  also  used.  The  volumes  injected  were  1-80  cc.  Injections  were  made  under 
manual  pressure  with  syringes  up  to  100  cc  in  size.  Injections  of  30  cc,  the  most 
frequently  used  volume,  took  approximately  1  to  2  seconds.  The  onset  and 
duration  of  the  injections  were  recorded. 

In  twenty  dogs,  194  intracarotid  injections  of  0.9-5  per  cent  saline  or  5-50  per 
cent  dextrose  were  made  after  bilateral  vagotomy,  after  sympathetic  ganglionic 
blockade,  or  after  both  of  these  procedures.  Bilateral  vagotomy  was  performed 
high  in  the  neck  just  below  the  level  of  the  carotid  trifurcation.  Sympathetic 
ganglionic  blockade  was  induced  by  the  intravenous  injection  of  tetraethyl 
ammonium  chloride  (  Etamon)  in  doses  of  15  mg  per  kg  body  weight. 

The  circulatory  reactions  to  intracarotid  injection  of  50%  dextrose  were  ob- 
served in  five  dogs  after  complete  transection  of  the  brain  at  the  medullopontine 

junction  and  after  spinal  cord  transection  at  levels  of  Cl-2.  The  level  and  ade- 
quacy of  sectioning  were  verified  postmortem  by  gross  in.spection  and  micro- 
scopic examination  of  sections  of  the  brain  and  spinal  cord  taken  at  the  level  of 

the  cutting. 

Two  dogs  were  injected  with  hypertonic  solutions  while  in  shock  from  an  over- 
dose of  pentobarbital. 

Responses  to  intracarotid  injections  were  studied  after  intracarotid  injections 
of  protoveratrine  A  and  B  fVeralba)  0.1  mg  in  four  dogs  previously  prepared 
with  carotid  sinus  denervation  and  carotid  body  extirpation. 

RESULTS 

Injections  of  1.4  to  lOx  hyperosmotic  saline,  dextrose,  or  urea  solution  into 
either  common  carotid  artery  produced  several  patterns  of  alteration  in  the 
arterial  pressure,  and  cardiac  and  respiratory  rates.  It  was  found  that  identical 
responses  were  obtained  when  any  two  vessels  of  the  carotid  trifurcation  were 
clamped  and  the  injection  made  into  the  common  carotid  artery.  If  all  three 
vessels  were  clamped,  no  response  occurred.  Bilateral  carotid  sinus  denervation 
did  not  alter  the  reaction. 

Following  injection  of  30  cc  of  5  per  cent  saline,  which  was  adopted  as  the 
standard  procedure,  the  predominant  reaction  (  48%  of  194  trials)  consisted  of 
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systolic  and  diastolic  hypotension,  bradycardia  or  brief  asystole,  and  a  shrill 

prolonged  expiratory  cry  followed  by  apnea  (Fig.  lA).  The  range  of  the  de- 
crease in  the  systolic  blood  pressure  was  from  20  to  42  mm  Hg,  the  mean  fall 

being  20  mm  Hg.  The  diastolic  pressure  fell  to  30  to  48  mm  Hg  with  a  mean  fall 
of  35  nun  Hg.  The  heart  rate  decreased  50  to  110  beats  per  minute,  with  a 
mean  fall  of  80.  The  bradycardia  began  within  2  to  3  seconds  after  injection 
and  lasted  an  additional  4  to  12  seconds.  In  some  cases,  complete  asystole 
lasting  as  long  as  nine  seconds  was  observed,  with  the  blood  pressure  falling 

to  zero.  Some  hypotension  usually  persisted  even  after  retiu-n  of  the  heart  rate 
to  control  levels. 

Resi)iratory  slowing  averaged  66  per  cent  of  control  rate  with  periods  of 

apnea  as  long  as  24  seconds  .The  response  began  2  to  4  seconds  after  onset  of  in- 
jection and  lasted  14  to  5  minutes. 

In  23  per  cent  (45  trials)  the  intracarotid  injection  of  5  per  cent  saline 

elicited  mild  systolic  and  diastolic  hypertension  with  bradycardia  (Fig.  IB). 
In  18  per  cent  (35  trials)  mild  arterial  hypertension  occurred  without  a  cliimge 

in  heart  rate  or  with  slight  tachycardia  (Fig.  IC). 
In  11  per  cent  (21  trials)  mild  hypotension  occurred  without  a  change  in 

heart  rate  or  with  mild  tachycardia  (Fig.  ID). 
Respiratory  slowing  tended  to  be  most  pronounced  in  animals  exhibiting 

bradycardia  and  hypotension. 
Identical,  but  quantitatively  smaller,  responses  were  provoked  in  the  same 

animal  by  injections  of  dextrose  solution  and  urea  solution  in  comparable 
tonicity  to  5%  saline. 

Qualitatively  similar  responses,  though  of  much  smaller  magnitude  were  ob- 
served with  10  cc  of  2.5  i)er  cent  and  1.25  per  cent  saline. 

The  temperature  and  pH  of  the  injected  solutions  were  excluded  as  causative 
of  the  hemodynamic  responses  by  observing  that  5  per  cent  saline  adjusted  to 

a  pH  of  7.4,  and  at  temperatures  below,  at,  and  above  body  temjx'rature  elicited 

results  identical  with  those  obtained  from  stock  solutions  of  pH  5.8  and  23°C. 
Nor  did  the  circulatory  changes  seem  to  be  secondary  to  the  respiratory  adjust- 

ments, for  they  occurred  unchanged  even  when  breathing  was  controlled  by  a 
mechanical  respirator. 

The  response  of  inferior  vena  cava  pressures  was  studied  in  35  trials  of  intra- 
carotid injection  of  20  to  40  cc  of  5  per  cent  saline  or  50  per  cent  dextrose.  The 

responses  varied  from  a  fall  of  6  to  an  increase  of  25  mm  HoO,  the  average 
change  being  an  increase  of  5  mm  H^O.  The  direction  and  magnitude  of  these 

changes  were  poorly  correlated  with  concomitant  changes  in  the  arterial  pres- 
sure, heart  rate,  or  respiration.  The  venous  pressure  changes  began  with,  or 

slightly  preceded  the  onset  of  changes  in  arterial  pressure,  but  usually  did  not 
reach  a  peak  until  30  to  90  seconds  after  onset  of  injection. 

Injection  of  20  to  50  cc  of  hypotonic  saline  or  dextrose  solutions  or  of  dis- 
tilled water  into  the  common  carotid  artery  or  its  branches  elicited  cither  no 

hemodynamic  respon.se  or  quantitatively  small  responses  usually  consisting  of 
slight  hypertension,  tachycardia,  and  tachypnea. 

Thus,  in  the  thirty  trials  in  which  20  to  40  cc  of  distilled  water  was  given 
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BLOOD  PRESSURE  RESPONSE  TO INTRACAROTID 

INJECTION  OF  30cc  5%  SALINE  | 
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Fig.  1.  Patterns  of  circulatory  response  to  intracarotid  injection  of  liypertonic  solutions. 
(A)  Hypotension  with  bradycardia  48  per  cent.  (B)  H>'pcrtension  with  bradycardia  23  per 
cent.  (C)  Hypertension  witii  au  unchanged  heart  rate  18  per  cent.  (D)  Hypotension  with  an 
unchanged  heart  rate  11  per  cent. 

by  intracarotid  injection,  17  sliowcd  hypertension  and  tachycardia.  In  these, 

there  occiu'red  a  rise  in  systoUc  pressure  of  5  to  30  mm  Hg,  with  a  mean  rise  of 
10  mm  Hg.  The  diastolic  pressure  rose  3  to  15  mm  Hg,  witli  a  mean  increase 
of  7  mm  Hg.  The  heart  rate  increased  0  to  20  beats  per  minute,  ̂ vith  a  mean 
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acct'lcration  of  10.  The  irspiratorv  vntv  incivascd  10  to  40  prv  cent  of  control 
values  with  a  mean  aii<>;in('ntatioii  of  20  per  cent. 

The  effects  of  l)ihiteral  vagotomy  and  syinijathetic  blockage  with  te.ac,  alone 
and  in  conii)ination.  are  shown  schematically  (Fig-  2). 

FoUowinjj;  bilateral  vajiotomy  those  animals  who  luul  previously  icsponded 

BLOOD  PRESSURE  RESPONSE  TO  INTRACAROTID  INJECTION  OF  HYPERTONIC  SOLUTIONS 

V*  MLATCIUL  VMOTOMT 
S  •  ITHMTMCTOHT  (ITAHON) 

Fir..  2.  Diagrammatic  siimniary  of  the  t-fferts  of  bilateral  \asotomy  and  sympathetic 
ganglionic  blockade,  alone  and  in  coml)ination,  on  the  ciicnlatory  r(>,<i)on.<e  to  llie  intra- 
carotid  injection  of  hyiiertonic  solutions.  Blood  jiressure  ciua'cs  within  the  center  rectangles 
sj'mbolize  the  four  major  jiatterns  of  hemodynamic  respon.se  of  intact  anesthetized  dogs. 

While  complete  description  appears  in  te.xt,  note  that  bilateral  vagotomy  uncoveis  or 
intensifies  symjiathetic  activity  resulting  from  intracarotid  injection  in  Types  1  to  3  sympa- 

thetic blockage  uncovers  para.sympathetic  efTects.  Thus  both  autonomic  divisions  are  stimu- 
lated with  each  injection.  The  response  of  Tyjie  4  is  considered  due  to  sympallietic  vaso- 

dilatation. 

to  the  intracarotid  injection  of  hy]>ertonic  solutions  by  hy])otension  with 

bradycardia,  or  l)y  hypertension  with  or  witliout  l)radyca!-(lia,  now  tmiformly 
manifested  hy])ertension  and  tachycai'ilia.  The  small  number  of  animuls  who 
had  manifested  hypotension  and  tachycardia  ])rior  to  vagotomy  showed  the 

same  response  following  vagotomy.  When  these  vagotomizcd  dogs  were  next  sub- 
jected to  .sympathetic  blocktide  by  intravenous  administration  of  tetraethyl 

ammonium  chloride,  intracarotid  injection  of  hypertonic  solutions  provoked  no 
evident  circulatory  response  at  all. 
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In  the  reverse  order,  following  sympathetic  blockade  in  those  dogs  who  had 

previously  responded  to  intracarotid  injection  of  hypertonic  solutions  by  brady- 
cardia with  either  hypertension  of  hypotension  now  uniformly  manifested 

hypotension  and  bradycardia.  Those  which  had  previously  responded  with  an 
unchanged  or  accelerated  heart  rate  associated  with  hypertension  now  failed 
to  respond  at  all.  Bilateral  vagotomy  in  these  animals  subjected  to  sympathetic 

blockade  abolished  all  circulatory  response.  The  responses  were  abolished,  how- 
ever, by  spinal  shock  or  by  high  cervical  spinal  chord  transection  after  recovery 

from  spinal  shock. 

Transection  of  the  brain  at  the  medullopontine  junction  did  not  alter  the 

hemodynamic  response  to  intracarotid  injection  of  hypertonic  saline  or  dex- 
trose. The  circulatory  responses  could  still  be  provoked  in  dogs  in  deep  barbi- 
turate coma. 

The  influence  of  prior  intracarotid  injection  of  proveratrine  upon  the  re- 
sponse to  hypertonic  solutions  was  next  studied.  While  proveratrine  itself  (0.1 

mg)  provoked  sustained  hypotension,  bradycardia  and  bradypnea,  it  did  not 
block  further  blood  pressure  response  to  subsequent  injection  of  hypertonic 
solutions. 

DISCXTSSION 

As  the  injection  of  hyperosmotic  saline,  dextrose  or  urea  into  either  common 
carotid  artery  or  selectively  into  the  internal  carotid,  external  carotid  or 
occipital  arteries  of  dogs  was  found  to  induce  pronounced  circulatory  effects, 
and  as  pH  and  temperature  of  the  injected  solutions,  baroreflexes  from  the 
carotid  sinuses  and  chemoreflexes  from  the  carotid  bodies  were  excluded  as 

contributory  factors,  it  was  concluded  that  altered  osmolarity  of  the  injectate 
was  the  essential  stimulus  acting  at  some  site  within  the  distribution  of  these 

vessels,  probably  the  central  nervous  system. 

That  circulatory  responses  persisted  in  animals  subjected  to  brain  transec- 
tion at  the  medullopontine  junction  indicated  the  site  of  stimulation  was  situated 

below  this  level,  probably  in  the  medulla  itself. 

It  also  appeared  as  though  stimulation  both  of  parasympathetic  and  sym- 
pathetic outflow  occurred  with  each  injection  of  hypertonic  solution,  since  one 

or  the  other  effect  could  be  uncovered  by  abolition  of  the  other.  Thus,  for  ex- 

ample, those  animals  who  had  initially  responded  with  hypertension  and  brady- 
cardia reacted,  following  bilateral  vagotomy,  with  hypertension  and  tachycardia, 

while  following  sympathetic  blockade  they  reacted  with  hypotension  and  brady- 
cardia. This  is  not  what  would  be  anticipated  if  the  autonomic  centers  were 

stimulated  by  a  peripheral  reflex  mechanism  (stimulation  of  the  central  end 
of  cut  vagus  or  peripheral  nerve)  where  excitation  of  either  autonomic  division 
is  attended  by  inhibition  of  the  opposing  division.  Nor  does  it  appear  to  be 
the  reaction  of  a  coordinated  mechanism  such  as  might  originate  from  a  definite 

osmocirculatory  receptor  center,  for  the  responses  would  be  anticipated  to  show 
a  more  basic  consistency  from  animal  to  animal.  These  considerations  have, 
rather,  suggested  that  the  circulatory  and  respiratory  responses  are  due  to  direct 
stimulation  of  the  autonomic  medullary  centers  themselves. 
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That  tlu'  site  of  stimulation  was  indeed  in  the  brain,  prohal)ly  the  iiiechdhiry 
region,  is  supported  hy  the  observation  that  section  of  the  brain  at  tlie  niedullo- 
jwntine  junction  (hd  not  alter  the  response  to  hypertonic  solutions,  that  the  on- 

set of  hemodynamic  response  was  noted  to  occur  within  1  to  4  seconds  follow- 
ing the  onset  of  intracarotid  injection,  and  that  intravenous  injection  into  the 

jugular  vein  did  not  elicit  the  same  res])onses  as  intracai'otid  injection. 
The  finding  that  perfusion  of  any  of  the  branches  of  the  carotid  tri- 

furcation  (  when  the  other  two  were  clam|)edl  elicited  identical  circulatoiy  re- 

sponses does  not  pi'cclude  the  ])ossii)ility  of  localization  of  action  within  the 
medulla  oblongata,  for  the  anastamosis  which  exists  between  the  internal  carotid, 
external  carotid,  and  occij^ital  arteries  can  be  considered  as  a  functional  unit  (5). 

The  circulatory  "chemorecei)tor  centei'"  of  Taylor  and  Page  did  not  seem  to 
be  involvetl  in  the  circulatory  i-eactions  elicited  by  the  intracarotid  injection 

of  hypertonic  and  hy|)otonic  solutions,  foi'  this  "center"  was  paralyzed  by 
verati'um  while  the  centers  on  which  the  osmotic  stimuli  acted  were  not  it) I. 

SUMMARY 

Under  pentobarbital  anesthesia,  the  ciiculatory  reactions  of  foity  adult 

mongrel  dogs  to  430  intracarotid  injection  of  1-80  cc  of  hypertonic,  isotonic, 
and  hypotonic  saline,  dextrose  and  urea  solutions  and  of  distilled  water  were 
studied  after  denervation  of  the  homolateral  carotid  sinus  and  removal  of  the 

carotid  body. 
Hyperosmotic  solutions  resulted  in  hypotension  and  bradycardia  in  48  per 

cent  of  the  trials.  In  23  per  cent  of  the  trials,  hypertension  and  bradycardia  re- 
sulted. In  18  ])er  cent  of  the  trials,  hypertension  with  an  unchanged  or  accelerated 

heart  rate  resulted.  In  11  per  cent  of  the  trials  hypotension  with  an  unchanged  or 
accelerated  heart  rate  resulted.  Changes  in  inferior  vena  cava  ])ressure  were 

small  and  variable,  averaging  an  increase  of  5  mm  water.  Injection  into  the  com- 
mon carotid  artery  with  any  two  of  the  three  branches  of  the  carotid  trifurcation 

clamped,  or  direct  injection  into  the  common  carotid  or  external  carotid  arteries 
yielded  identical  results. 

Isotonic  solutions  did  not  evoke  hemodynamic  effects.  Hypotonic  solutions 
generally  induced  responses  of  small  magnitude,  but  oj)i)osite  to  those  achieved 
with  hypertonic  solutions  in  that  particular  animal. 

The  volume,  temperature,  and  pH  of  the  injected  solutions,  carotid  sinus  baro- 
refiexes,  carotid  body  chemorefiexes,  and  respiratory  adjustments  were  ex- 

cluded as  the  responsible  factors  in  the  circulatory  reactions.  The  hemodynamic 

responses  remained  unaltered  following  brain  transection  at  the  meflullary- 

pontine  junction  and  during  barbiturate  coma,  but  were  abolished  by  high  cervi- 
cal spinal  chord  transection  or  by  spinal  shock. 

Intracarotid  injections  of  hyperosmotic  solutions  following  bilateral  vagotomy 
resulted  in  hypertension  and  tachycardia  in  all  animals  except  those  few  who 
had  previously  responded  with  hypotension  and  tachycardia  or  an  unchanged 
heart  rate;  in  these  animals,  bilateral  vagotomy  had  no  effect  on  the  response 

achieved.  Following  sympathetic  blockade  with  tetraethyl  ammonium  chloride, 
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animals  who  had  pixn-iously  reacted  with  bradycardia  and  hypertension  or 
hypotension  now  unifoi'nily  i-esponded  with  liypotension  and  bradycardia,  while 
animals  who  had  previously  reacted  with  an  unchanged  or  accelerated  heart 
rate  associated  with  either  hypertension  or  liypotension  now  failed  to  react 

at  all.  A  combination  of  bilateral  A'agotomy  and  sympathetic  blockade  abolished 
all  response  in  every  animal  tested. 

It  is  considered  that  these  results  can  l)est  be  explained  by  postulating  direct 

stimulation  of  the  medullary  autonomic  centers.  Definite  evidence  for  the  ex- 

istence of  an  independent  "osmocirculatory  center"  is  lacking. 
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IXTRODUCTIOX 

\\'lu'n  chloroquino  (lihydrochloritlc  is  injected  into  tlic  skin  it  pioduccs  local 
anesthesia  and  increased  bleeding  at  the  site  of  injection;  subsetiucnt  tests, 
in  vitro,  have  confirmed  its  activity  as  an  anticoagulant  ( D .  Since  chemicals 
related  to  chlorociuine,  in  either  structure  or  function,  might  he  more  effective 
in  preventing  the  clotting  of  blood,  hydroxychlorociuine  sulfate  and  quinine 
dihydrochloride  were  selected  for  investigation.  In  the  following  study,  the  in 

vitro  anticoagulant  activities  of  chloroquine  dihydrochloride,  hydroxychloro- 
quine sulfate,  and  (juinine  dihydrochloride  are  coin])ared. 

MATERIALS  AXD  MKTHUDS 

Aqueous  solutions  of  chloroquine  dihydiochloi-ide  1 50  mg/ccl*.  hydroxychlo- 
roquine sulfate  (40  mg/cc)*,  and  (juinine  dihydrochloride  (50  mg  ccl*  were 

prepared  for  testing.  Thirty  vacutainer  tubes  were  separated  into  six  groups  of 
five  tubes  each;  these  were  filled  with  tiie  clieniicals  alone  and  in  coiuhination  as 
follows: 

firoup     I  0.2  cc  chloiociuine  dihydrochloride  (lOuig) 
Group    II  0.225  cc  hydroxychloroquine  sulfate  (10  mg) 
Group  III  0.2  cc  quinine  dihydrochloride  (lOmg) 

Group  IV  0.1  cc  chloro(iuine  dihydrochloride  (5  mg)  and  0.125  cc  hydioxy- 
chloroquine  sulfate  (5  mg) 

Group    V  0.1  cc  chlorocjuine  dihydrochloride  (5  mg)  and  0.1  cc  of  quinine 
dihydrochloride  (  5  mg) 

Group  VI  0.125  cc  hydroxychloroquine  sulfate  (5  mg)  and  0.1  cc  quinine 
dihydrochloride  (5  mg) 

The  controls  consisted  of  six  additional  groujjs  of  five  vacutainers  each  of 
which  was  filled  with  tap  water  in  the  amount  corresponding  to  the  total  volume 
of  solution  of  the  chemical  or  chemicals  being  tested. 

Five  cc  of  venous  blood  was  withdrawn  by  venipuncture  fioiu  each  of  thirty 

healthy  volunteers  between  the  ages  of  thirty  and  fifty  years.  One  cc  of  each 
aliquot  of  blood  was  placed  into  a  tube  containing  the  chemical  or  chemicals 
to  be  tested,  and  another  one  cc  of  this  alifiuot  of  blood  was  placed  into  the 

control  tube.  The  times  wei'e  recoi'ded  when  the  blood  was  obtained,  when  it 

From  the  Department  of  Dermatology,  The  Mount  Sinai  Hospital.  Xc  w  York.  X.  Y. 
*  Supplied  a.s  a  court e.«v  by  Winthroj)  Lal)oratories. 
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had  been  placed  into  the  tube  with  the  test  drug  or  drugs,  and  when  clots 
had  formed  in  each  of  the  tubes. 

RESULTS 

The  results  are  summarized  in  Table  I.  Each  of  the  agents  tested  had  anti- 
coagulant activity,  but  the  duration  of  action  of  the  hydroxychloroquine  sulfate 

was  approximately  three  times  greater  than  the  other  drugs  tested.  When 

hydroxychloroquine  sulfate  was  added  to  the  other  two  chemicals,  their  anti- 
coagulant activity  was  not  altered  significantly. 

TABLE  I 

Groups 
Average 

Filling  Time 
(min) 

Range  of Clotting 

Time 
(min) 

Average Clotting 

Time 
(min) 

Control, 

(Water) 
Average  Clot- ting Time 

(min) 

I. 
(10  mg  of  chloroquine  dihj'drochloride) .  . . 1 17-28 22 5 

II. (10  mg  of  hydroxychloroquine  sulfate). . . 1 59-78 69 5 

III. (10  mg  of  quinine  dihvdrochloride)  1 16-37 

23 

5 

IV. (5  mg  of  chloroquine  dihydrochloride  and 
5  mg  of  hydroxychloroquine  .sulfate). .  . 1 31-45 38 5 

V. (5  mg  of  chloroquine  dihydrochloride  and 
5  mg  of  quinine  dihvdrochloride)  1 20-26 

23 

5 

VI. (5  mg  of  hj'dro-xychloroquine  sulfate  and 
5  mg  of  quinine  dihydrochloride)  1 17-40 

27 

5 

DISCUSSIOX 

Madow  used  hydroxychloroquine  sulfate  (600-800  mg  once  a  day)  in  the 
treatment  of  coronary  artery  disease,  angina  pectoris,  thrombophlebitis,  and  in- 

termittent claudication.  He  had  selected  the  antimalarial  drugs  for  study  be- 

cause of  their  "desludging"  properties  and  preferred  hydroxychloroquine  sulfate 
because  of  its  low  toxicity  (2).  He  stated  that  he  believed  that  improvement  of 
the  circulation  would  result  in  the  relief  of  pain  produced  by  anoxemia  and 

that  this  could  be  accomplished  "without  fear  of  inducing  bleeding,  such  as  can 
occur  with  the  use  of  anticoagulants."  Madow's  results  were  good;  he  re- 

ported improvement  in  circulation,  alleviation  of  pain  in  patients  with  angina 
pectoris,  and  prevention  of  the  occurrence  of  thromboses  and  emboli.  However, 
the  disappearance  of  pain  in  the  patients  with  angina  occurred  prior  to  the 
improvement  of  the  circulation.  Furthermore,  the  pain  recurred  promptly  with 

the  decrease  or  cessation  of  medication,  and  was  subsequently  relieved  by  in- 
creasing or  reinstituting  the  hydroxychloroquine  sulfate. 

Vineyard  successfully  treated  patients  with  jiigmented  purpuric  eruptions 
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of  the  t^kin  of  tlic  lower  extremities  with  hy(h-oxychloroquine  sulfate  i3l.  His  in- 
terest had  been  stimulated  by  the  work  of  Davis  and  Lawler  (4)  who  demon- 

strated "intravascular  sludging"  in  pigmented  purpuric  skin  lesions,  and  by 
the  rejwrt  of  Madow  1 21  of  the  "desludging"  action  of  hydroxyohlorocjuine 
sulfate. 

Goodman  and  (iilman  state  tluit  liydroxyehloi'oquine  and  (luinine  act  syner- 
gistically,  in  vivo,  in  the  treatment  of  malaria  (5).  In  the  present  in  vitro 
study,  however,  hydroxychlorocjuine  sulfate  alone  was  more  effective  than  its 
combination  with  quinine  in  preventing  the  clotting  of  blood. 

SUMMARY 

Chloroquine  dihydrochloride,  hydroxychloroquine  sulfate,  and  (luinine  di- 
hydrochloride.  alone  and  in  comi)ination,  were  tested  in  vitro  for  their  compara- 

tive anticoagulant  activities.  Eacli  chemical  liad  anticoagulant  action  in  the 

test  procedures  employed,  but  the  activity  of  hydroxychloroquine  sulfate  sig- 

nificantly exceeded  those  of  the  other  two  agents.  Other  studies  of  the  "desludg- 

ing" and  anticoagulant  properties  of  this  group  of  chemicals  are  reviewed. 
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Although  the  occasional  complications  of  arteriography  in  patients  with 
cerebrovascular  disease  are  still  stressed  by  some  writers,  the  use  of  angiograi)hic 

studies  in  patients  with  "strokes"  continues  to  receive  increasing  general  ac- 
ceptance. Much  information  concerning  the  etiology,  anatomic  site  of  obstruc- 

tion, and  collateral  circulation  of  ischemic  brain  disease  has  accumulated  in  the 

last  fifteen  years.  The  recent  development  of  techniques  to  allow  visualization  of 
the  more  proximal  cerebral  circulation  has  resulted  in  new  knowledge  and 
still  newer  concepts.  The  purposes  of  this  communication  are  to  review  much  of 
this  knowledge  and  to  discuss  some  of  these  concepts.  The  inadequacies  of 
clinical  diagnosis,  the  arguments  for  and  against  angiography  in  patients  with 
cerebrovascular  disease,  and  the  relative  scarcity  of  complications  from  the 
procedure  have  been  presented  often  enough  in  the  literature,  and  will  not  be 
repeated  here.  In  the  further  interests  of  brevity,  no  attempts  at  correlation 
or  clarification  of  the  arteriograms  with  clinical,  experimental  or  pathologic 

material  will  be  offered.  The  term  "ischemic  brain  disease"  as  used  here,  is 
preferable  to  the  less  inclusive  or  descriptive  phrases  such  as  cerebrovascular 
disease,  cerebral  arterial  insufficiency,  stroke  and  cerebral  apoplexy. 

.\RTERIOGRAPHIC  FIXDIXGS  IX  PATIEXT.S  WITH  ISCHEMIC  BRAIX  DISEASE 

The  criteria  both  for  selection  of  patients  for  angiography,  and  for  arterio- 
graphic  abnormality  vary  from  clinic  to  clinic.  In  some  cases,  differences  of 
opinion  also  exist  as  to  the  type  of  study  (direct  percutaneous  puncture  vs. 
catheter)  to  be  performed  and  the  arteries  (aorta,  innominate,  carotids  or 
vertebrals)  to  be  visualized.  The  timing  of  angiography  in  relation  to  the 
onset  of  the  clinical  symptoms  may  also  be  controversial.  The  emphasis  and 
material  presented  in  the  reporting  of  studies  of  cerebrovascular  disease  also 
vary  with  the  major  interests  (diagnosis  vs.  anticoagulants  vs.  surgery)  of  the 
investigators. 

Desjjite  the  differences  of  opinion,  interests,  and  technique,  there  is  some 
agreement  on  the  arteriographic  findings  in  large  series  of  patients  with  ischemic 
brain  disease.  The  accompanying  table  is  an  attempt  to  combine  the  observations 
reported  in  some  of  the  larger  series. 

THE  AXTERIOR  CIRCUL.ATIOX 

It  would  appear  that  carotid  artery  disease  is  found  in  13  to  28  per  cent  of 

"strokes,"  while  middle  cerel)ral  artery  occlusions  are  associated  with  4  to 

From  the  Department  of  Neurology,  The  Mount  Sinai  Hospital,  N.  Y.,  and  the  U.  S. 
Naval  Hospital,  St.  Albans,  N.  Y. 

The  opinions  expre-^sed  are  those  of  the  author  and  do  not  necessarily  reflect  the  policies 
of  the  Navy  Department. 
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26  luT  cent,  and  anterior  corchral  occlusions  with  1  to  1 1  ])cr  cent.  The  most 
firmly  estai)lishe(l  of  the  newer  concepts  of  cerebrovascular  disease  is  the  fre- 

quency of  extracranial  carotid  occlusions.  The  reco<inition  of  carotid  stenosis 

has  been  «ireatly  facilitateil  by  routine  visualization  of  the  neck  in  all  cerebral 
studies.  The  number  of  partial  carotid  occlusions  demonstrated  has  increased 
tenfold  by  this  maneuver  (9 1. 

Another  new  concept  of  carotid  artery  insufficiency  is  its  reported  relation 
to  kinking,  buckling,  redundancy,  elongation  or  extreme  tortuo-sity  of  the 

TABLE  I 

AiKjiof/raphic  FiiKlings  in  Falients  with  ''Strokes'' 

.Author  and  Reference 
Number 

Year 

Re- 
ported 

Number 

of  Pa- tients 
Studied 

Percentage  of  Patients  with 

Carotid 

Occlu- 
sion or 

Stenosis 

Middle 

Cere- 

bral 

Occlu- 
sion 

Anter- 
ior 

Cere- 

bral 

Occlu- 

sion 

Basilar 

or  Ver- 
tebral 

Occlu- 
sion or Stenosis Hemor- 

rhage or 
Edema 

Ar
te
ri
o-
 

scl
ero

sis
 

No
rm
al
 

St
ud
ie
s 

Mass 
Lesions Including 

Aneurysms 

Rii.shede  (1) 1957 100 14 
8 3 2 

31 30 

1 11 

Riipprecht  and 1<)5<J 1012 13 0 1 ? 11 ? 

20 

1.2 
Srherzer  (2) 

McDowell  et  al.  (3) 1959 
68 

21 
26 1.5 

3 4 

30 

10 

4 

Frantzen  et  al.  (4) 1959 93 12 
15 

5 ? 4 

32 

31 

10 

Knighton  and  CJon- 
1959 144 

28 
A A ? ? A 

45 

Excluded 
zalez  (5) 

Baker  (6) 1961 96 
28 

5 ? 
18 

? ? 

20 75 

Bull  et  al.  (7) 1960 80 

18 
10 2.5 

2.5 8 ? 58 1 

t'liirdjian  et  al.  (8) 
1960 585 

25 
4 11 3 2 ? 

19 

11 

A.  28%  with  "Diffuse  Disease  or  Occlusion  of  Intracranial  Vessels 

ves.sel  1 10-13).  A  recent  angiograi)hic  study  of  one  hundrecl  consecutive  patients 

with  ''strokes''  revealed  that  21  per  cent  had  dilated  or  tortuous  internal  carotid 
arteries  ilOl.  In  another  study  of  71  ]iatients  with  cerebrovascular  disease.  30 

l)er  cent  had  significant  tortuosity  or  kinking  of  their  carotid  or  vertebral  ar- 
teries (12).  Demonstration  of  the  kinking  was  facilitated  by  angiography  with 

the  patient's  head  turned  to  either  side.  Significant  stenosis  at  the  site  of  the  kink 
could  thus  be  demonstrated.  Attempts  at  alleviation  of  cerebral  symi)toms  by 

resection  of  these  kinks  and  coils  have  been  reported  (11).  Carotid  artery  in- 
sufficiency, when  the  head  is  turned,  may  also  result  from  compression  by  the 

lateral  mass  of  the  atlas  (12). 

Despite  the  increasing  attention  l)eing  paid  to  these  changes  in  the  inteinal 
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carotid  artery,  their  responsibility  for  ischemic  brain  disease  remains  to  be 
proved.  We  have  seen  several  similar  coiled,  kinked  or  tortuous  internal 

carotid  arteries  in  elderly  patients  undergoing  arteriography  for  subsquently 
proved  tumors,  subdural  hematomas  and  other  nonischemic  conditions.  We  have 

not  had  much  experience,  however,  in  angiography  with  the  patient's  head 
rotated.  The  reported  reduction  in  arterial  lumina  following  this  maneuver  re- 

quires further  studj'  and  confirmation. 
Further  problems  arise  in  determining  the  significance  of  a  minor  degree 

of  stenosis  in  the  extracranial  carotid,  or  in  distinguishing  arteriosclerotic  nar- 
rowing of  the  intracranial  arteries  from  congenital  abnormalities  or  spasm  (as  in 

the  case  of  subarachnoid  hemorrhage,  particularly  when  an  aneursym  is  not 
demonstrated  j .  Errors  in  the  diagnosis  of  carotid  occlusion  due  to  technical  and 
other  difficulties  have  recently  been  discussed  elsewhere  ( 14j .  The  demonstration 
of  collateral  circulation,  while  of  ancillary  help  in  the  recognition  of  large 
artery  occlusion,  should  not  be  considered  diagnostic  by  itself.  We  have  seen 

visualization  of  the  ophthalmic  and  then  intracranial  arteries  following  an  in- 
advertent external  carotid  injection,  and  a  perfectly  patent  internal  carotid 

upon  repositioning  of  the  needle.  The  diagnosis  of  occlusion  of  the  anterior 

cerebral  artery  should  not  be  made  from  simple  nonfilling.  This  artery  can  fre- 
cjuently  be  visualized  by  repeating  the  injection  during  compression  of  the 
contralateral  carotid  or  by  injection  of  that  carotid. 

THE  POSTERIOR  CTRCILATIOX 

The  true  incidence  of  disease  in  the  posterior  circulation  cannot  be  determined 

from  the  table,  as  vertebral  studies  were  performed  rarely,  if  at  all.  by  the 
majority  of  workers  included.  In  a  report  of  129  patients  with  cerebrovascular 

disease,  27  per  cent  were  found  to  have  vertebral-basilar  involvement  (15). 
Twenty-five  per  cent  of  the  obstructive  lesions  demonstrated  in  patients  under- 

going surgery  for  extracranial  occlusive  disease  in  another  study  were  in  the 
vertebral  and  subclavian  arteries  (16).  The  frequency  with  which  occlusions 
of  the  vertebral  artery  at  its  origin  from  the  subclavian  can  cause  basilar 

artery  insufficiency  is  now  being  investigated.  Vertebral  artery  disease  may 

also  produce  well-defined  intracranial  syndromes,  for  example,  that  previously 
attributed  to  occlusion  of  the  posterior  inferior  cerebellar  artery. 

Perhaps  one  of  the  most  significant  of  the  new  concepts  of  interference  with  the 

posterior  circulation  is  its  reported  production  by  compression  of  the  vertebral 
arteries  by  cervical  osteophytes.  This  has  been  demonstrated  by  catheter 
arteriography  with  either  oblique  views  (17)  or  extension  and  rotation  of  the 
neck  (18j .  Reports  of  complete  relief  of  symptoms  of  basilar  artery  insuflBciency 
following  excision  of  a  compressing  arthritic  spur  or  cervical  fusion  have  already 

appeared  (12,  19 j. 
Just  as  in  the  carotid  circulation,  differentiation  between  an  arteriosclerotic 

vertebral  arteiy  and  an  anamolous  one  may  be  difficult.  Variations  in  the  origin 
of  the  vertebral  artery  (e.g.  from  the  aorta)  may  lead  to  a  spurious  diagnosis 
of  occlusion  during  subclavian  angiography  (15).  The  diagnosis  of  posterior 
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cerebral  occlusion  should  not  he  made  hefore  hotli  vertehral  and  ijisilatcral 
carotid  arteriograms  have  been  carrietl  out. 

AKTEKIOSCI.KHOSIS 

Artei'iogi'aphic  tindini^s  thousiht  to  he  indicative  of  arteriosclerosis  arc  re- 

ported in  approximately  thirty  i)ei-  cent  of  patients  with  "stroke"  syndionies. 
Differences  of  opinion  exist,  however,  as  to  what  constitutes  arteriosclerosis 
in  an  angiogram.  Some  workers,  not  included  in  the  table,  include  stenosis  of 

large  vessels  as  ])art  of  arteriosclerosis.  Other  findings  sometimes  cited  as  evi- 
dence of  arteriosclerosis  are  abnormalities  of  the  angvdation  of  the  vessels  at 

the  bifurcation  of  the  internal  carotid  in  the  AP  projection  (the  so-called  T 
junction)  (20) ;  inability  of  the  smaller  arteries  to  fill  (1,  3)  ;  delay  until  the 

venous  phase  in  the  visualization  of  the  small  arteries  ( 1 )  ;  and  delayed  circula- 
tion in  the  internal  carotid  as  compared  with  the  external  111.  Some  of  these 

changes  can  l)e  ])r()duced  by  faulty  injection.  Moreover,  even  with  good  tech- 
nique, there  is  considerable  doui)t  as  to  their  significance. 

There  is  more  agreement  that  tortuosity  of  the  vessels,  variations  of  their 

caliber,  and  irregularities  of  their  walls  are  fairly  reliable  signs  of  arterio- 
sclerosis. There  are  some  difficulties,  however,  in  the  interpretation  of  these 

findings,  and  their  exact  relation  to  the  clinical  i)icture  of  ischemic  brain  dis- 
ease remains  uncertain.  Bull,  et  ai,  have  recently  reported  an  interesting,  well- 

designed  attempt  at  evaluation  of  the  reliability  of  the  arteriographic  signs  of 

arteriosclerosis  1 20).  Twenty-three  nonobstructed  arteriograms  of  patients  with 

acute  "strokes"  were  matched  for  age,  sex  and  side  of  injection  with  the  same 
number  of  arteriograms  of  patients  without  cerel)rovascular  disease.  All  films 
were  read  twice  without  any  history  by  three  ([ualified  radiologists.  Considerable 

interobserver  as  well  as  intraobserver  "variation  in  the  rei)orting  of  arterio- 
sclerosis was  demonstrated.  The  only  findings  which  correlated  with  clinical 

cerebrovascular  disease  were  variation  of  the  caliber  of  vessels  and  irregularities 
of  the  walls. 

OTHER  FIXDIXG.S 

The  demonstration  of  vascular  displacement  without  other  abnormality  in 

the  arteriograms  of  jiatients  with  "strokes"  is  usually  thought  to  represent 
intracerebral  hemorrhage.  These  findings,  which  could  just  as  readily  be  ex- 

plained by  edema,  have  been  rejioited  in  2  to  31  per  cent  of  patients  in  the 

table.  Although  subserjuent  study  has  usually  shown  some  return  towards  nor- 
mal, the  possibility  of  an  avascular  mass  remained  in  a  few  patients.  Vario\is 

mass  lesions,  including  aneurysms,  have  been  found  in  fi'om  1  to  1 1  ])er  cent 
of  patients  with  ty])ical  histories  of  strokes.  Perhaps  the  most  common  erroi'  in 
clinical  neurology  (although  not  necessarily  made  by  neurologists),  is  the  lai)el- 

ing  of  hemiparesis  in  a  middle-aged  or  elderly  ])atient  as  a  "stroke."  That 
many  of  these  patients  actually  have  cerebral  neo])lasms  or  subdural  hematomas 

remains  the  l)est  argument  for  the  performance  of  artei'iography  (21  i. 
There  now  remains  a  large  group  of  patients,  from  1  to  58  per  cent  in  the  tai)lc, 
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with  "stroke;?"  in  whom  angiography  fails  to  demonstrate  any  abnormaUty. 
The  exphmation  for  tiiese  normal  angiograms  is  twofold.  First,  no  one  intra- 

cranial vessel  may  l)e  occluded,  or  the  vessels  involved  may  be  too  small  to 

visualize  at  arteriography.  This  might  be  particularly  true;  for  arterioles  supply- 
ing the  internal  capsule.  A  short  time  ago  we  started  injecting  the  freshly  re- 

moved brains  of  patients  with  ischemic  brain  disease  and  normal  arteriograms 

(which  are  quite  common  in  our  experience)  with  a  barium-gelatin  mixture. 
This  allowed  better  visualization  of  the  smaller  vessels  when  the  brain  was 

subsequently  x-rayed  then  did  angiography  performed  during  life.  We  hope  to 
learn  something  about  possible  small  vessel  occlusions  by  comparison  of  these 
films  with  the  pathologic  distribution  of  infarcts  or  ischemic  changes,  if  any. 

The  second  possible  explanation  for  normal  arteriograms  in  "stroke"  patients 
is  that  the  diseased  artery  may  well  be  proximal  to  the  site  of  injection.  The 
current  trend  for  angiographic  investigation  of  ischemic  brain  disease  is  the 
development  of  techniques  to  allow  visualization  of  the  vessels  closer  to  the 
heart. 

TECHNIQUES  FOR  AXGIOGR.\PHY  OF  ISCHEMIC  BRAIN  DISEASE 

The  principle  of  the  current  neuroradiologic  trend  can  be  summarized  simply: 
the  needle  has  been  placed  further  and  further  away  from  the  brain.  The  trend 
probably  began  with  the  routine  study  of  the  origin  of  the  internal  carotid 
during  direct  jiercutaneous  carotid  injections.  Efforts  were  then  directed  toward 
visualization  of  the  innominate  and  left  common  carotid  arteries.  We  (together 
with  Dr.  R.  ̂ Vlones)  had  some  success  doing  this  three  years  ago  by  inserting 
the  needle  downwards  into  the  carotid  and  compressing  distal  to  it  at  the  time 
of  injection.  This  technique  has  recently  been  redescribed  (22).  These  large 
vessels  can  also  be  studied  by  passing  a  catheter  down  the  carotid,  a  technique 
which  also  allows  study  of  the  vertebral  arteries  1 23 1.  Direct  vertebral  puncture 
with  the  modified  Sheldon  needle  with  the  hole  facing  proximally  may  also  allow 
full  vertebral  visualization  1 24 ) . 

Percutaneous  subclavian  puncture  for  vertebral  arteriography  was  introduced 

in  1957  (25),  and  applied  to  the  study  of  vertebral-basilar  artery  disease  the 
following  year  1 26 ) .  To  avoid  the  frequent  complication  of  pneumothorax,  a 
more  medial  approach  for  subclavian  puncture  has  been  suggested  recently 
(27).  Catheterization  of  the  subclavian  artery  for  carotid  as  well  as  vertebral 
investigation  has  also  been  reported  (28).  Techniques  for  visualization  of  the 
vertebral  and  right  carotid  circulation  by  direct  injection  of  the  right  brachial 
artery  have  also  been  described  ( 29.  30 ) . 

Although  cutdown  catheterization  techniques  for  vertebral  arteriography 
have  been  in  existence  for  some  time,  percutaneous  femoral  catheterization  for 

this  purpose  was  introduced  in  1956  (31 1.  The  Seldinger  catheter  (which  allows 
a  larger  quantity  of  contrast  substance  to  be  injected)  was  employed  within  two 
years  (32,  33).  The  techniciue  which  seems  to  offer  the  greatest  promise  at 
present  is  that  of  percutaneous  brachial  artery  Seldinger  catheterization  (18. 
34) ,  which  not  only  allows  investigation  of  the  vertebral  and  subclavian  arteries, 
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79 l)Ut  also  of  tlu'  cntiiT  carotid,  innominato  and  aortic  arch  ( 17l.  Tlie  term  panan- 
giography  has  lu-cn  api)licd  to  tliis  tochniciuc.  Attempts  at  total  ccrcl)ral  arteriog- 

raphy by  cither  rapid  intravenous  (35,  36i  or  intra-aortic  (13,  33i  injection  of 
large  (luantities  of  contrast  matter  have  generally  not  produced  ade(iuate  intra- 

cranial visualization.  While  many  of  the  techniciues  cited  above  are  satisfactory 
for  proximal  artery  study,  they  have  not  jirovided  intracranial  contrast  as 
well  as  tlie  older  direct  carotid  or  vertel)ral  punctures.  This  is  especially  true 
for  brachial  arteriograi)hy  and,  at  times,  for  catheter  studies  when  the  tij)  of 

the  catheti'r  has  not  l)een  advanced  far  enough. 
Much  remains  to  i)e  learned  about  functional  intracranial  circulatory  changes 

anil  collateral  circulation  in  i)atients  with  ischemic  brain  disease.  Perhaps  fur- 
ther application  of  the  angiographic  techniques  of  rapid  serial  (37i,  biplane 

stereosco])ic  (38i  and  cineradiograpiiic  (39)  study  to  cerebrovascular  disease 
will  be  rewariling. 

SIMMARV 

Some  of  the  reported  angiographic  studies  of  patients  with  "strokes"  have 
been  described,  and  the  nature  and  incidence  of  the  findings  tabulated.  Disease 
of  the  extracranial  circulation  has  been  found  often,  and  its  possible  i)roduction 
by  certain  mechanical  factors  has  been  discussed.  The  angiographic  diagnosis 
of  arteriosclerosis,  the  frecjuently  normal  angiogram,  and  the  techniques  for 
investigation  of  ischemic  brain  disease  have  been  reviewed  briefly. 
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Clinico-^athological  Conference 

ALCOHOLISM  WITH  PHOTKACTEl)  ■  ( )BSTl{r( TIVE" 
TYPE  JAUNDICE 

EdilaJ  1)1/ 

F  EX  TON  SCHAl'FXKU,  M.D. 
New  York.  X.  Y. 

A  48  year  old  inalc  unciiiploycil  clerk  of  Irisli  <lcscciit  was  adinittccl  to  The 

Mount  Sinai  Hospital  lu'cavisc  ol'  jaundict!  of  six  months  duration.  This  was  as- 
sociated with  a  twenty  pound  weight  loss  and  with  nausea  and  vomiting  for  the 

previous  two  weeks.  He  never  noticed  hematemesis,  nielena,  pruritus,  alxlominal 
pain  or  food  intolerance.  He  had  consumed  a  pint  or  more  of  whiskey  daily  for 
over  thirty  years.  Seven  months  prior  to  admission  he  was  hos])italiz(Ml  for  one 
week  because  of  alcoholic  hallucinations  at  which  time  he  was  noted  to  he 

jaundiced.  He  took  chlorj)romazine  and  other  tranquilizers  intermittently  and 
has  also  received  many  shots  of  B  vitamins.  His  urine  had  been  dark  for  several 
months  but  his  stools  were  never  light.  At  the  age  of  7  he  had  an  appendectomy 
and  at  the  age  of  8  he  became  jaundiced  for  the  first  time  for  several  weeks. 
He  was  again  jaundiced  at  age  16  and  at  age  30  for  several  weeks.  He  had 
pneumonia  at  age  19.  The  remainder  of  the  past  history  and  the  family  history 
were  noncontributory. 

On  examination  he  was  afebrile  with  normal  blood  pressure  and  respirations. 
His  pulse  was  110  and  irregular  with  periods  of  bigeminy.  He  was  deeply 
jaundiced  and  lethargic  but  restless.  Telangectasia  were  noted  on  the  face  and 
chest  but  no  spider  nevi  were  seen.  The  eyes,  ears,  nose,  throat  and  neck  were 
normal,  except  for  icterus.  No  fetor  hepaticus  was  detected.  The  lungs  were 

clear.  The  heart  was  slightly  enlarged  to  the  left  and  there  were  many  pi'ematvu'e 
contractions  but  no  murmurs  were  heard.  The  liver  edge  was  8  fingerbreadths 

below'  the  costal  margin  and  it  was  firm,  ii-reguhir  and  not  tender.  The  spleen 
tip  was  felt.  No  ascites  was  present.  A  fine  tremor  was  found  but  it  was  not 

flapping.  The  reflexes  were  normal.  The  remainder  of  the  examination  was  nor- 
mal. 

Laboratory  findings  are  summarized  in  Table  I.  No  significant  ui'inary  ab- 
normalities were  recorded.  In  addition,  many  differential  counts  showed  a 

leukocytosis  with  no  abnoi-mal  cells.  Platelet  counts  were  normal.  The  erythro- 
cyte sedimentation  vai-ied  i)etween  32  and  44  mm  hr.  Venous  pi'essure  and 

circulation  time  were  normal.  Tuberculin  skin  tests  were  negative.  Hemoglobin 

was  all  type  A.  Low  serum  albumin  and  slightly  elevated  alpha  globulin  frac- 

tions were  found  on  electrophoresis.  Electrocardiograms  i-evealed  nonspecific 
ST  and  T  wave  changes.  X-rays  of  the  gastrointestinal  tract  showed  no  intrinsic 
abnormalities.  Intravenous  pyelogram  was  normal  and  a  left  pleural  effusion 

was  seen  in  a  chest  x-ray. 

From  the  Dopartnifnt  of  Pathology.  Tho  Mount  Sinai  Hospital,  New  York,  X.  Y. 
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During  the  first  montli  in  the  hospital,  his  jaundice  remained  unchanged 

but  his  mental  condition  cleared.  He  liad  ascites,  afternoon  temperature  spikes  ' 

to  100°  or  higher,  dark  guaiac-positive  stools,  anemia,  leukocytosis  to  over 
40,000/mm  episodes  of  paroxysmal  atrial  tachycardia  and  several  spider  nevi 
on  his  anterior  chest.  He  was  treated  with  vitamins,  liver  extract,  aluminum 

hydroxide  gel  and  several  blood  transfusions. 

During  the  second  month  in  the  hospital,  he  had  a  left  pleural  effusion,  more 
episodes  of  paroxysmal  tacliycardia,  lethargy,  flapping  tremor  and  diarrhea  with 
12  to  15  bowel  movements  a  day.  Fluid  obtained  by  diagnostic  paracentesis  was 

TABLE  I 

1st  Admission 

2nd 

Admission 

On 
Admission 1st  month 2nd  month 3rd  month On Admission 

Hk  (Gm7c)  
13.3 9.G 8.8 12.7 

10.5 

WBC  (/mm')  14,900 32,000 45,000 11,800 14,200 
Prothrombin  lime  fsec.)  14 23 

18 

18 

17 

BUX  (rng'/c)  

16 17 
9 8 9 

Glucose  (mg%)  
iin 

101 

80 

71 
CO  2  (mEq/1)  25.4 20.3 19.4 24.3 

CI  (mEq/1)  88 102 
104 

102 
Xa  (mEq/1)  

1.33 1.34 
139 

139 

K  (mEq/1)  
3.5 3.6 

3.2 

2.5 

3.7 
2.5 

2.2 
2.5 

2.8 

Globulin  (Gm%)  
3.7 

3.5 3.7 3.2 3.3 
Bilirubin  (mg%)  16.2 14.4 _ 15.0 

3.3 
Ceph.  floe  0 

1  + 
2+ 

1  + 
3+ 

Thvmol  turb.  (units)  2.0 1.2 
SGOT  (imits)  

107 150 

80 6.4 

si.  elev. 

Alk.  pho.sphata.se  (K-A  units)  15.3 25.2 31.3 16.6 

Cholesterol  e.sters  (mg%)  326/207 250/168 

190 185 

Ammonia  (mc/ml)  
4.5 

2.4 
2.7 - 

Stool  guaiac  

2+ 

■4.+ 

0 0 

4+ 

yellow  and  clotted.  The  cell  count  was  185  mm-*  with  60%  mononuclear  cells. 
30%  red  blood  cells  and  10%  mesothelial  cells.  No  cancer  cells  were  seen  on 
smear  or  in  a  block.  The  fluid  was  sterile. 

After  72  days  in  the  hospital,  the  patient  rather  dramatically  began  to  re- 
cover. His  appetite  improved,  his  jaundice  and  diarrhea  (apparently  related  to 

quinidine  therapy  I  lessened,  and  on  the  80th  day  he  was  sent  home  on  a  regimen 
of  quinidine,  vitamins,  belladonna  and  a  low  salt  diet. 

About  ten  days  after  discharge  his  physician  felt  that  ascites  was  increasing, 
and  he  was  given  hydrochlorthiazide.  Three  days  later  he  was  wakened  from 

sleep  by  vomiting  of  coffee-ground  material.  He  was  confused  and  was  hos- 
pitalized at  another  hospital.  After  two  days  he  became  clear  mentally  and 

was  transferred  here. 

He  had  a  temperature  of  99.4°,  a  regular  pulse  of  108/min.  with  normal  blood 

I 
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pressure  and  respirations.  He  was  poorly  nourished  and  javnidieetl.  Many  spider 
nervi  were  found  on  his  chest,  shovdders  and  l)aek.  The  neek  veins  were  lull  at 

30°.  Severe  ti;in<^ivitis  was  present.  The  l)reath  sounds  were  diminished  in 
both  lung  l)ases.  Massive  ascites  disteiuled  the  abdomen  and  the  liver  could 
not  l)e  felt.  The  feet  were  edematous  and  slight  pretibial  edema  was  noted.  No 
flajjping  tremor  was  seen. 

Laboratory  data  are  in  Tal)le  I. 

In  the  hospital  he  had  some  diarrhea  and  vomitecl  i-('i)eate(l!y.  11c  was  given 
belladonna,  aluminum  hydroxide,  potassium  triplex.  (|uinidine,  neomycin,  vita- 

mins, liver  extract  and  vitamin  K.  He  was  found  dead  in  l)ed  after  48  hours  in 

the  hosi)ital. 

Dr.  Alexander  B.  GufitKin* :  The  problem,  as  I  see  it,  is  that  the  patient  ran 
a  course  consistent  with  advanced  cirrhosis  of  the  liver  of  a  type  that  we  will 
discuss,  with  terminal  hepatic  insufficiency,  but  the  lal)oratory  data  indicate  a 
form  of  obstructive  jaundice.  The  main  problem  that  I  have  had  in  wrestling 
with  this  case  is  to  find  some  way  of  reconciling  the  clinical  impression  with 
the  laboratory  findings. 

We  cannot  neglect  the  story  of  three  episodes  of  jaundice  earlier  in  life.  Did 
he  have  one  of  the  constitutional  diseases  associated  with  a  hemolytic  type  of 
jaundice  which  may  begin  at  this  early  age?  His  subsequent  history  denies  this 
so  we  can  discard  the  possiblity  now.  Did  he  have  a  different  kind  of  familial 

or  inl)orn  type  of  jaundice  such  as  Dubin-.Iohnson's  syndrome,  which  may  l)e- 
gin  at  this  early  age  and  be  manifested  by  recurrent  jaundice?  I  think  that 
the  subsecpient  history  is  inconsistent  with  this  possibility  and  I  shall  discard 
that.  Did  he  as  a  result  of  his  appendectomy  have  some  inflammation  of  the 
portal  vein  and  its  tributaries  i.e.  j)ylejihlebitis?  He  has  such  a  long  period  free 
of  all  symptoms  and  signs;  it  seems  unlikely  that  there  would  be  an  interval 
of  forty  years  beetween  the  onset  of  his  i)hlebitis  and  the  development  of  his 

severe  jaimdice.  I  can  conclude  only  that  as  a  youngster  he  probably  had  re- 
current attacks  of  infectious  hepatitis,  and  this  will  have  an  important  bearing 

on  the  subsequent  analysis  of  the  case. 
Therefore,  we  have  an  Irishman  age  48,  who  while  still  a  youth  was  subject  to 

recurrent  attacks  of  jaundice,  and  who  became  a  heavy  drinker.  He  later  de- 
veloped severe  jaundice  persisting  for  jiossibly  a  year  or  so,  associated  with 

weight  loss,  nausea  and  vomiting,  without  any  other  indications  of  interest  or 
significance  from  the  etiological  point  of  view.  He  had  a  large,  firm,  irregular 
liver  eight  fingerbreadths  below  the  costal  margin. 

X-rays  of  the  gastrointestinal  tract  were  obtained.  Do  you  have  those  here? 

Dr.  Mansho  T.  KhUam-\ :  On  the  first  admission  the  gastrointestinal  tract  as 
far  as  we  could  see  was  normal.  The  chest  examination  at  this  time  showed  ele- 

vation of  the  diaphragm  and  some  atelectasis  at  both  bases.  There  was  a  small 
effusion  on  the  left  side. 

*  Physician  to  the  Hospital,  The  Mount  Sinai  Hospital,  X.  Y. 
t  Research  A.s.sociate  in  Kadiology,  The  Mount  Sinai  Hospital,  X.  Y. 
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Dr.  Giitman:  Did  you  examine  the  esophagus  for  varices  at  this  time? 
Dr.  Khilani:  The  esophagus  was  normal  at  this  time,  as  was  the  stomach. 

Dr.  Gutman:  We  would  not  be  very  surprised  if  the  effusion  was  on  the  right, 
but  on  the  left  perhaps  it  takes  on  a  little  more  significance  in  a  patient  who  is 
not  in  congestive  failure. 

We  can  get  an  idea  of  what  the  thinking  was  on  the  service  when  we  look  over 

the  method  of  treatment.  The  patient  was  given  vitamins,  like  every  alcoholic 

with  cirrhosis,  liver  extract — I  do  not  know  that  it  has  ever  been  established  to 

do  any  good  but  I  see  it  is  still  given — and  aluminum  hydroxide  gel  with  the 
thought  that  he  might  have  a  peptic  ulcer;  10  to  20  per  cent  of  cirrhotics  do  have 

peptic  ulcers.  He  also  received  several  blood  transfusions.  The  jaundice  per- 
sisted. In  the  second  month  in  the  hospital,  the  effusion  in  the  left  chest  l)ecame 

more  pronounced.  There  was  nothing  else  in  this  lung,  was  there? 
Dr.  Khilani:  Xo. 

Dr.  Gutman:  With  all  the  ascitic  fluid  in  the  abdomen,  perhaps  the  effusion 
was  not  as  significant  as  it  might  have  been  otherwise. 

The  development  of  diarrhea  in  the  course  of  cirrhosis  always  wori'ies  me  be- 
cause it  may  be  a  terminal  event,  and  in  the  pre-antibiotic  days  we  used  to  see 

]ihlegmon,  usually  of  the  large  bowel  but  sometimes  of  the  small  bowel,  which 
manifested  itself  in  this  way.  Demise  would  follow  within  a  week  or  two.  The 

subsequent  course  rather  suggests  that  this  was  not  the  case  because  he  did  im- 
prove temporarily. 

Clinically.  I  think  this  is  a  picture  of  advanced  cirrhosis  of  the  liver,  leaving 
open  for  the  moment  the  question  of  what  kind  of  cirrhosis  we  are  dealing  with. 
The  first  real  shock  comes  when  we  examine  the  laboratory  data.  The  serum 
bilirubin  was  high  but  towards  the  end,  for  some  reason,  it  declined.  We  expect 

on  the  basis  of  what  we  have  heard  that  he  would  ha^'e  a  strongly  ]-)0sitive  cepha- 
lin  flocculation  test  but  it  was  negative  for  some  time  and  only  weakly  positive 

later,  finally  3  +  .  We  would  expect  that  his  transaminase  would  Ije  very  high;  it 
was  elevated  but  not  really  in  the  range  expected  for  a  patient  who  had  active 
hepatitis,  and  later  fell  to  normal.  Thymol  turbidity  was  equally  disappointing. 
The  serum  alkaline  phosphatase,  on  the  other  hand,  rose  during  the  period  of 

leukocytosis  to  fairly  high  IcA-els,  l)ut  fell  off  terminally.  The  serum  cholesterol 
esters,  instead  of  being  low,  were  quite  normal;  in  fact,  even  a  little  elevated 

at  the  beginning.  The  serum  glol)ulins  were  somewhat  elevated  but  not  con- 
sistent with  the  usual  changes  in  postnecrotic  cirrhosis. 

How  are  we  going  to  fit  these  two  discorflant  aspects  of  the  story  together?  I 
think  all  of  us  trained  in  the  classical  school  would  say  promjitly  that  he  had 

Laennec's  cirrhosis,  a  term  that  jiathologists  now  disdain,  but  by  which  we  mean 
alcoholic  cirrhosis.  There  is  no  way  of  being  sure,  that  I  know,  if  a  patient  does 
or  does  not  have  a  hepatoma,  so  this  must  remain  under  consideration.  The 

reason  I  eriuivocate  about  Laennec's  cirrhosis  is  that  in  the  last  decade  or  so.  the 
incidence  of  viral  hepatitis,  even  in  patients  who  have  an  alcoholic  history  and 

who  have  portal  fibrosis  which  we  ascribe  to  alcohol  or  malnutrition,  is  becom- 
ing more  common.  Dr.  MacDonald  in  Boston  reported  from  the  Mallory  Insti- 
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tute  (antl  I  believo  tliat  Dr.  Popper's  and  inaiiy  othors"  experience  coincides 
with  this)  that  he  was  seeing  much  more  postnecrotic  cirrhosis  to(hiy  than  Laen- 

nec's  cirrhosis,  even  in  aU'ohoHcs. 
In  view  of  the  severe  hepatic  insulhciency  in  tliis  |)atient  and  his  iiistory  of 

early  jaun(hce,  I  i)roposc  that  whatever  mark  ah-ohol  made  on  his  liver,  there 
is  now  a  good  deal  of  hepatocellular  necrosis,  some  of  which  is  of  viral  origin. 

All  of  this,  still  does  not  explain  the  primarily  obstructive  lai)()iatory  picture. 
Did  he  have  some  lesion  causing  extrahepatic  biliary  tract  obstruction,  such  as 
a  carcinoma  of  the  i)ancreas,  chronic  pancreatitis,  a  stone  in  the  connnon  duct  or 
a  tumor  of  the  ampulla?  I  do  not  see  anything  in  the  history  that  gives  us  tlic 
privilege  to  ascribe  the  obstruction  to  some  lesion  of  the  extrahejjatic  biliary 

tract,  and  therefore  it  seems  to  me  we  have  to  consider  the  i)ossil)ility  of  intra- 
hepatic biliary  tract  obstruction.  This  could  be  from  viral  hepatitis,  which  is 

primarily  or  principally  cholestatic  in  its  effects.  It  causes  what  I  like  to  call 
intrahepatic  biliary  tract  obstruction  (not  a  very  good  i)hrase,  as  Dr.  Popper 
has  properly  pointed  out)  which  leads  to  the  clinical  jiicture  of  more  obstruction, 

higher  alkaline  phosphatase  activity  and  less  evidence  of  hepatocellular  dam- 
age than  one  would  ordinarily  expect.  This  is  a  possibility  that  I  will  not  lulc 

out. 

Is  this  the  picture  of  chronic  l)iliary  ciri-liosis?  It  seems  to  me  that  the  degree 
of  hepatocellulai-  damage  is  such  as  to  discourage  this  notion,  and  I  am  not  going 
to  call  this  biliary  cirrhosis.  I  think  this  is  a  combination  of  portal  or  septal 
cirrhosis,  with  superimposed  postnecrotic  cirrhosis,  and  I  am  at  a  loss  to  account 

for  the  degree  of  obstruction  that  we  see  here,  unless  it  is  due  to  the  so-called 
cholestatic  form  of  viral  hepatitis. 

I  would  like  also  to  raise  another  possibility,  and  that  is  that  he  might  have 
acquired  tuberculosis.  I  raise  this  possibility  although  I  a])preciate  the  fact 

that,  whereas  tuberculosis  was  a  common  complication  of  Laennec's  cirrhosis 
in  the  old  days,  it  is  much  less  common  today.  About  two  or  three  per  cent  of 

l)atients  with  Laennec's  cirrhosis  have  terminal  tuberculosis  but  there  are  sev- 
eral things  that  alert  me  to  the  jjossibility  here.  One  is  the  leukocytosis  that  de- 

veloped. The  second  is  the  unexplained  pleural  effusion  on  the  left,  and  then  on 
the  right.  I  admit  this  is  not  very  good  evidence,  nor  is  the  nature  and  c^uantity 
of  the  peritoneal  fluid,  under  these  circumstances.  I  cannot  l)e  very  concrete 

about  his  rapid  demise.  I  have  no  ready  explanation  for  the  cardiac  ii'i-cgulai  ity 
except  the  possibility  that  he,  like  so  many  others  of  Irish  descent,  may  have 
acquired  a  rheumatic  heart  lesion. 

Dr.  Milton  MemUovitz^' :  It  was  a  very  puzzling  ca.se  because  all  along  one  of 
the  possibilities  was  of  a  com])licating  neoplasm.  But  there  was  nothing  to  sup- 

port this.  Finally  he  was  discharged  with  a  diagnosis  of  Laennec's  cirrhosis. 
Dr.  (i iitiiKin :  Neoplasm  still  remains  a  distinct  possibility. 
Dr.  Ale.vauder  Richinany :  I  would  like  to  ask  if  he  ever  had  a  liver  biopsy.  I 

*  Attrndiiif;  Piiy.sitian.  Tlio  Mount  Sinai  Hospital,  New  York. 
t  .\.-^.<:o(  iaip  .Vttpnding  Physician  for  Ga.^trocntcrology,  The  Mount  .Sinai  Hosiiital,  New 

York. 
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am  interested  in  the  possibility  that  the  episodes  of  jaundice  in  childhood  were 

related  to  Dubin-Johnson  disease  because,  while  he  might  have  had  recurrent 
attacks  of  hepatitis,  it  is  more  likely  that  they  were  due  to  a  Dubin-Johnson  or 

Gilbert's  disease.  In  view  of  the  evidence  of  hepatic  dysfunction,  it  would  not 
have  been  very  easy  to  demonstrate  this  by  laboratory  tests. 

Dr.  Mendlou-itz:  He  was  never  well  enough. 

Fi'om  the  floor:  I  would  agree  with  Dr.  Gutman  that  the  possibility  of  a  hepa- 
toma is  to  be  considered  here.  Also,  I  am  interested  in  the  elevated  serum  alkaline 

phosphatase,  as  that  to  me  would  be  evidence  of  some  infiltration.  I  would  think 
that  this  man  probably  had  cirrhosis  of  the  liver  with  a  hepatoma  and.  as  some 
explanation  for  the  previous  bouts  of  jaundice,  consideration  should  be  given  to 

the  possibility  of  a  Dubin-Johnson  or  Gilbert's  disease. 
From  the  floor:  If  one  makes  the  diagnosis  of  a  hepatoma,  how  do  you  account 

for  the  sudden  improvement? 

Dr.  Gutman:  It  is  rather  difficult  but  of  course  it  was  a  short-lived  improve- 
ment. 

Dr.  Hans  Popper^' :  At  the  autopsy  of  this  patient,  there  was  dilatation  of 
both  venous  and  arterial  vessels  in  the  cutaneous  layer  of  the  skin  below  the 

epithelium.  These  very  rapidly  developing  arterial-venous  anastomoses  may  be 
a  result  of  an  endocrine  disturbance  since  the  same  type  of  lesions  appear  and 
disappear  in  pregnancy. 

In  the  brain  we  could  find  no  evidence  of  hemorrhage.  "We  know  that  subdural 
hemorrhages  are  frequently  found  in  alcoholics.  On  section  we  saw  brain  edema 
with  some  swelling  of  the  dura. 

There  was  a  significant  amount  of  o.steoporosis  with  reduction  of  the  trabecu- 
lar network.  In  the  marrow  no  hemolytic  hyperactivity  or  any  other  abnormality 

was  recognizable  in  the  usually  somewhat  mishandled  autopsy  specimen  of 
paraffin  embedded  bone. 

There  was  a  small  adenoma  of  the  thyroid  and  a  combination  of  involution 
and  hyperplasia  reflecting  the  prolonged  stress  to  which  this  patient  was  exposed. 
In  the  lungs  some  effusion  was  present  but  there  was  no  tuberculosis  or  even 
bronchitis.  We  could  not  find  a  fat  embolism.  ^lultiple  small  fat  embolisms  are 
usually  thought  to  be  a  cause  of  acute  death  in  the  alcoholic. 

The  heart  was  somewhat  enlarged.  It  weighed  350  grams.  The  fatty  tissue 
here  had  a  brown  tint  which  we  see  quite  often  in  the  alcoholic.  There  were  no 

rheumatic  changes.  Slight  hypertrophy  of  the  heart  muscle  fibers  was  seen  on 
the  histologic  sections.  As  we  looked  at  the  fibers  with  very  high  power,  we  saw 
some  black  pigment.  This  is  considered  the  result  of  malnutrition  and  some 
have  linked  it  with  tocopherol  deficiency.  Other  changes,  such  as  an  increase 
of  nuclei  and  slight  breakdown  of  the  muscle  with  accumulation  of  cells,  such 
as  were  seen  in  this  case,  probably  were  reflections  of  electrolyte  imbalance  in 
this  patient  dying  apparently  in  coma  and  hepatic  failure. 

Slight  arteriosclerosis,  with  a  rather  bland  aorta,  was  found,  giving  further 
background  of  this  patient,  again  emphasizing  his  age. 

*  Pathologist-in-Chief,  The  Mount  Sinai  Hospital,  New  York. 
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The  testes  showed  c'oini)k'te  ahseiice  of  spermatogenesis,  with  marked  thicken- 
ing of  tlie  basement  meml)rane  intheative  of  fairly  advanced  atrophy.  In  the 

prostate,  adenomatous  hyperi)hisia  was  seen. 
One  feature  is  considered  to  l)e  an  estrogenic  effect,  namely,  s(|nam()us  cell 

metaplasia  with  normal  glandidar  epithelium. 
The  adrenal  gland  was  in  surprisingly  good  shape.  Sometimes  under  these 

circumstances  adrenal  insufficiency  may  i)lay  a  role.  Histologically,  I  Ins  was 
surely  not  a  depleted  atlrenal. 

The  kidneys  showed  a  moderate  degree  of  jaundice  l)ut  were  otherwise  well 

preserved.  There  was  no  evidence  of  any  histologic  change.  On  microscoi)ic  ex- 
amination, the  glomeruli  appeared  entirely  normal  hut  brown  pigment  was  de- 

posited in  the  distal  convoluted  tubules  and  large  bile  stained  casts  accumulated 
in  the  medullary  portion.  !Many  consider  that  this  biliary  nephrosis  may  lead 

to  renal  insufficiency.  However,  these  casts  have  very  little  effect  upon  the  sur- 
rounding epithelium,  which  was  quite  well  preserved,  and  I  feel  that  l)iliary 

nephrosis  interferes  as  little  with  renal  function  as  jaundice  with  the  function  of 
the  skin.  In  the  proximal  convoluted  tubules,  fine  fat  dro])lets  were  found  at  the 
base  of  the  epithelial  cells.  This  has  been  described  in  fatal  hepatitis  and  in  all 
conditions  in  which  very  marked  hepatic  decomjiensation  is  present. 

Along  the  gastrointestinal  tract,  the  esophagus  was  normal,  with  some  A-ery 
slightly  dilated  veins.  There  were  some  small  ulcerations  in  the  cardiac  portion 

of  the  stomach  and  the  veins  here  may  have  been  a  bit  larger  than  normal.  How- 
ever, portal  hypertension  could  certainly  not  have  been  recognized  from  this 

area.  The  colon  showed  distinct  edema.  This  has  been  described  in  acute  yellow 

atrophy,  sometimes  associated  with  phlegmonous  changes.  It  has  also  been  as- 
sociated with  hypoalbuminemia.  Since  only  edema  was  present  without  any 

phlegmonous  change,  we  have  a  hypoprotcinemic  type  of  edema  of  the  colon. 

In  the  pancreas  a  large  cyst  containing  brown  material  was  found,  repi'esent- 
ing  an  old  hemorrhage.  This  was  the  resi(hial  change  of  a  chronic  pancreatitis 
in  which  an  acute  episode  was  present. 

The  spleen  was  larger  than  normal,  weighing  250  grams.  It  was  flesliy  in  ap- 
pearance but  it  was  not  the  large  spleen  which  would  have  been  expected  with 

long-standing  alcoholic  cirrhosis.  ̂ Microscopically,  we  saw  endothelial  hyper- 
plasia with  some  blocked  sinuses  and  plasma  cells,  suggesting  gamma  globulin 

formation,  prol)ably  as  a  result  of  some  antigenic  stimulus.  There  was  a  large 

amount  of  p.\s-positive  material  deposited  in  the  littoral  cells  which  we  assume 
to  be  carbohydrate-containing  tissue  breakdown  products;  this  i)robably  ac- 

counts for  the  enlargement  of  the  spleen,  more  than  portal  hypertension.  There 

were  a  few  areas  of  increased  fibrosis  but  most  of  the  spleen  was  normal,  sug- 
gesting incipient  portal  hyjK'rtension.  There  was  so  little  iron  in  the  s])leen  that 

hemolytic  jaundice  could  be  eliminated. 
The  liver  weighed  1750  grams,  only  a  bit  larger  than  normal.  We  could  not 

make  out  the  architecture  clearly  and  no  hobnail  appearance  was  present  (Fig. 
ll.  The  conmion  duct  was  normal,  with  no  evidence  of  any  obstruction.  Low 

pow(>r  views  of  histologic  sections  presented  (juite  a  confusing  jiicture.  The  cells 
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were  irregulai-ly  arranged,  and  marked  infiltration  was  present  throughout  the 
parenchyma.  This  was  not  massive  necrosis.  Hepatitis  seemed  to  be  our  best 
diagnosis  and  we  lookefl  further.  We  saw  severe  portal  tract  infiltration,  bile  duct 

Fig.  1.  Cut  surface  of  liver  showing  loss  of  architectural  pattern  but  no  distinct  nodules. 

Fig.  2.  Portal  inflammatory  reaction  with,  ductular  cell  proliferation  and  irregular  liver 
cells  on  the  lobular  i)eri|)hery.  (H  <fe  E  X  63) 

l)roliferation  and  irregular  arrangement  of  the  liver  cells  (Fig.  2).  This  was  a 
fairly  acute  hepatitis  without  indication  of  an  etiology. 

Dr.  Gutman  predicted  that  we  would  find  evidence  of  intrahepatic  cholestasis 

and  we  did.  It  was  probably  subsiding.  The  patient  had  only  3  mg'^r  of  serum 
bilirubin  at  the  time  of  death  and  that  was  the  reason  more  cholestasis  was  not 

seen,  although  there  was  probably  much  more  earlier. 
In  some  of  the  liver  cell  plates,  transformation  into  acini  was  seen  (Fig.  3), 

which  occurs  in  the  cholangiolitic  type  of  hepatitis.  There  was  too  much  liver 
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cell  (laniufio,  however,  and  tliis  could  not  be  the  basic  lesion,  either  from  the 

clinical  i)icture  or  from  what  we  have  already  seen  liistolotiically.  In  con- 

nective stained  sections.  ii-re<2;ular  scars  with  beginning  ])eiil()l)uhii-  libiosis  and 

some  beginning  nodule  formation  were  seen  (P'ig.  4).  A  ti-emendous  number  of 

Fig.  3.  Alveolar  transfoiiiiation  ut  luer  cell  plato  aiiangLiI  aruuiul  canaliculus  (arrow) 
as  a  reflection  of  bile  stasis.  (H  &  E  x  440) 

Fig.  4.  Beginning  nodule  formation.  (Mallorv  X  120) 

liver  cells  were  breaking  down  but  they  were  also  regenerating.  Many  leukocytes 
were  seen.  There  was  distinct  fibrosis  around  each  liver  cell,  which  is  not  seen 

in  viral  hepatitis  (Fig.  5).  Fatty  metamorphosis  may  occur  late  in  viral  hepa- 
titis. The  amount  of  fat  present  is  not  as  significant  as  the  fact  that  the  fat 

itself  in  this  case  caused  an  inflammatory  reaction.  Around  the  fatty  cysts  there 
was  a  distinct  inflammatory  reaction  which  we  call  lipogranuloma  where  the 
fatty  material  acts  like  a  foreign  body. 
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This  occurs  typically  in  alcoholics  and  is  a  type  of  acute  alcoholic  necrosis. 
To  confirm  the  i)resence  of  acute  alcoholic  necrosis,  we  had  to  demonstrate 
characteristic  breakdown  products  in  liver  cells.  Mallory  described  a  hyaline 

Fig.  5.  Increased  fibers  around  liver  cells  and  small  areas  of  collapse  (silver  impregnation). 
(X  440) 

Fig.  6.  AIallorv'.s  alcohuhc  li\  almo  (aiiow;  in  large  cells  .surrounded  bv  leukocvtes.  (H  & E  X  250) 

body  found  in  many  liver  cells  (the  term  "hyaline,"  however,  is  not  cjuite  appro- 
priate). The  IMalloiy  body  is  rarely  found  in  any  other  liver  condition  and  here 

it  must  be  considered  indicative  of  acute  alcoholic  necrosis.  The  Mallory  body 
takes  a  bluish  color  with  the  stain  which  ̂ lallory  described.  The  bluish  bodies 

appear  ramified  because  they  arrange  themselves  around  the  nucleus  in  an  ir- 
regular fashion.  They  lead  to  necrosis  of  the  liver  cell  but  this  is  a  peculiar  type 
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of  necrosis  hocaust'.  in  contrast  to  viral  ncci-osis,  it  attracts  leukocytes  around 
the  (lisintegratinfi  liver  cells  I  Fig.  G) .  and  leads  to  fii)rosis.  We  could  demonstrate 

in  many  specimens  that  the  disintegrating  cells  were  sites  of  fiher  foi'mation. 
Part  of  the  fibrosis  resulted  from  this  necrosis  and  (lisa])i)eai'ance  of  the  liver 
c(>lls.  This  necrosis  led  to  i)roliferation  of  ductules.  The  lumen  of  the  ductules 
contains  the  material  formed  l)y  cell  breakdown.  I  feel  that  this  acts  as  a  stimu- 

lus for  ductular  proliferation.  The  ductules  are  surrounded  by  extensive  fiber 
formation.  Thus  there  are  fd)ers  around  necrotic  cells  and  also  around  ductular 

proliferation. 

In  addition.  Mallory  bodies  and  extracellular  fat  act  as  ii-iitants  and  we  saw 
formation  of  multinucleated  giant  cells  in  the  liver  (Fig.  7l.  Sometimes  a  few 

Fig.  7.  Giam  n  il  luimaiiuu  m  niaiiulninaiMU^  it  ai  iion  anniiid  Malloix  liodic.-;  and  extra- 
cellular fat.  (H  &  E  X  250) 

sarcoid-like  particles  are  found  with  acid-fast  stain.  Mallory  bodies  are  dis- 
tinctly acid-fast,  i)robably  because  they  contain  some  lipoid  which  is  the  ir- 

ritating material.  Similar  to  tuberculosis  and  sarcoidosis,  this  material  pro- 
duces changes  in  the  vessels  and,  in  this  case,  hepatic  vein  branches  showed  an 

endophlebitis  which  is  seen  quite  often  in  alcoholics  (Fig.  8). 

The  feature  which  this  case  brings  out  beautifully  is  incipient  cirrhosis  for- 
mation. We  saw  connections  of  parenchymal  fibrosis  with  perilobular  fibrosis 

and  from  the  jjerilobular  fibrosis  beginning  connections  between  portal  veins  and 
hepatic  veins.  A  few  nodules  were  starting  to  form.  We  liave  called  this  lesion 

"florid  cirrhosis'"  ( 1 1.  In  Chicago  we  collected  thirty  such  cases  in  a  relatively 
short  time,  and  our  first  publication  was  l)ased  on  these  cases.  All  of  them  had 
leukocytosis  and  evidence  of  cholestasis.  Quite  a  few  went  to  surgery  with  the 
wrong  diagnosis.  If  this  patient  lived  long  enough,  he  would  have  had  a  fully 
developed  picture  of  cirrhosis. 

This  case,  I  think,  has  practical  imjiortance  and  was  selected  i)rimarily  be- 
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cause  we  do  not  see  many  of  this  type  of  cirrhosis  in  this  hospital.  It  is  much 

more  common  in  city  institutions  with  large  numbers  of  "Skid  Row"'  patients. 
In  trying  to  correlate  the  features  of  the  case,  first,  the  patient  was  an  alcoholic 

for  thirty  years.  I  do  not  know  the  cause  of  the  jaundice  40,  32  and  18  years 
before  death,  obviously  starting  before  the  alcoholism.  It  was  not  hemolytic. 

Whether  it  was  Dubin-Johnson's  syndrome,  I  cannot  say  because  we  know  that 
when  a  patient  with  Dubin-Johnson's  syndrome  has  hepatitis,  he  loses  his  pig- 

ment. I  saw  one  case  where  that  was  quite  clearly  shown.  Whether  this  patient 
lost  his  pigment,  I  cannot  tell.  He  did  have  fatty  metamorphosis  of  the  liver, 
hepatomegaly,  testicular  atrophy,  and  then,  nine  months  before  death,  a  specific 

form  of  hepatic  necrosis  related  to  alcoholism,  with  Mallory's  hyaline  bodies, 
high  alkaline  i)hosi)hatase,  marked  leukocytosis  and  a  little  hypoalljuminemia.  ) 

Fir..  8.  Endophlebitis  with  beginning  obstruction  of  hepatic  vein  branches.  (Masson  X  63) 

The  hepatic  necrosis  led  to  pericellular  fibrosis,  ductular  proliferation  and  peri- 
ductular  fibrosis.  The  hyaline  and  fat  produced  some  irritation  and  the  result 

was  diffuse  hepatic  fibrosis.  This  characteristic  feature  is  not  seen  in  viral  hepa- 
titis which  we  are  able  to  diagnose  quite  easily  in  liver  biojisy  specimens. 

The  term  "florid  cirrhosis,"  which  may  not  be  a  good  one,  indicates  that  the 
liver  injury  was  very  actively  progressing  into  cirrhosis. 

The  cause  of  death,  I  think,  is  hepatic  failure.  We  found  early  portal  hyper- 
tension with  just  a  little  splenomegaly,  which  explains  the  hyperplasia.  I  think 

the  hemorrhage  was  from  the  stomach. 

In  closing,  this  was  a  case  of  subacute  hepatic  necrosis  from  alcoholism  just 
passing  over  into  cirrhosis.  This  always  represents  a  difficult  clinical  problem. 

From  the  floor:  Have  lesions  resembling  this  even  been  produced  experiment- 
ally with  alcohol? 

Dr.  Popper:  No.  In  the  experimental  animal  there  is  a  protracted  fatty 
metamorphosis  which  does  not  lead  to  necrosis. 
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From  the  floor:  In  tlie  cases  which  you  oriifiiially  (Icscrihcd,  how  lV('(|iiciitIy 
was  associat(Hl  pancreatic  cHsease  tlemonstrated? 

Dr.  Popper:  Fairly  I'reciuently.  I  do  not  fcnicnihei'  the  fijjiui-e  hut  1  wouhl 
guess  twenty  or  thirty  per  cent  showed  fat  necrosis  at  autoi)sy. 

From  the  floor:  Wouhl  you  think  this  man  was  drinkin<i  aj>;ain  in  the  ten  days 

before  death?  He  was  much  impi'ox'ed  (dinically  when  he  left  the  hospital 
earlier. 

Dr.  Popper:  Proi)al)ly.  Theii'  are  two  points  I  cannot  clear  up.  I  do  not  know 

to  what  tlie  pleui'isy  on  the  left  side  was  due.  or  what  was  the  cause  of  the  liei)atic 
breakdown.  Sometimes  i)atients  go  foi'  a  long  time  with  fatty  metamorphosis 
and  then  they  get  the  necrosis,  usually  for  one  of  the  following  reasons: 

1.  Inflection,  which  we  did  not  hnd  here. 
2.  Hemorrhage,  which  was  not  profuse  enough  to  explain  this. 
3.  After  strenuous  or  protacted  diuresis.  You  know  more  than  I  do  about  the 

electrolyte  imbalance  from  release  of  ascitic  fluid,  not  only  by  ])aracentesis  but 

also  by  diuresis,  ̂ ^'hen  I  was  young,  we  were  told:  Do  not  take  too  much  fluid 
out,  remove  it  by  mercurials.  I  have  learned  in  the  meantime  that  use  of  very 
active  diuretics  of  any  kind  results  in  acute  electrolyte  imbalance  which  will 
lead  to  hepatic  failure. 

From  the  floor:  On  the  ward  we  were  A'ery  careful  not  to  gi\-e  the  i^atient 
diuretics  because  of  the  paroxysmal  tachycardia,  l)ut  when  he  came  l)ack  the 
second  time  he  did  have  hypokalemia. 

Dr.  Gutmnn:  That  might  have  been  a  contributing  factor.  One  thing  I  do  not 
understand  is  the  long  duration  of  jaundice.  The  changes  you  have  shown  us 
are  rather  recent.  Would  they  date  l)ack  six  or  eight  months? 

Dr.  Popper:  Yes.  In  alcoholics  we  differentiate  two  tyi)es  of  lesions.  One  is 

florid  cirrhosis  of  this  type  in  which  the  average  duration  of  the  jaundice  hap- 
pened to  be  nine  months.  In  contrast,  in  acute  hepatic  failure  of  the  alcoholic, 

jaundice  is  present  for  an  average  of  three  weeks.  These  patients  have  very  large 
livers  with  much  fat.  The  patients  with  florid  cirrhosis  have  a  normal  sized 

liver  with  regressing  fatty  metamorpliosis. 

Final  Diagnosis:  Florid  .\lcoiiolic  cirrhosis. 

ADDENDUM 

Since  this  conference  was  held  in  19.39,  increasing  interest  and  awai'cness  of 
the  broad  si)ectrum  of  alcoholic  liver  disease  has  been  manifest.  Cholestasis  may 
be  present  before  or  at  any  time  during  the  development  of  cirrhosis  sometimes 

associated  with  mild  hemolysis  1 1-3).  Hepatic  failure  may  also  supervene  at 
any  time.  Thus,  alcoholic  liver  disease  has  been  considered  a  single  entity,  the 

fatty  liver-cirrhosis  syndrome,  with  variable  clinical  and  laboratory  fintlings 

depending  upon  the  degree  of  cholestasis,  liver  cell  damage,  mesenchymal  reac- 
tion, and  fibrosis  (4). 
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CASE  NO.  157 

This  was  the  second  admission  to  The  Mount  Sinai  Hosjjital  of  a  91/2  y^'^^i' 
girl  for  evahiation  of  a  cardiac  nuirnuir.  This  nmrniur  had  been  noted  at  the 
age  of  one  month.  Tlie  chihl  liad  heen  in  good  liealth  since  hirth.  was  well 

developed  and  weighed  104  pounds.  There  was  no  limitation  of  physical  activity. 

However,  the  mother  felt  that  this  child  tir('(l  more  easily  than  a  twin  sister 

Case  157,  Fig.  1.  Exanr.ination  of  the  chest  shows  a  globular  configuration  of  the  heart 
with  no  definite  evidence  of  isolated  chamber  enlargement  or  significant  increase  in  the 
transverse  diameter  of  the  heart.  The  main  pulmonic  artery,  hilar  and  peripheral  vessels 
ore  not  prominent.  The  aortic  knob  is  not  clearly  delineated. 

who  had  no  evidence  of  any  cardiac  disorder.  Prior  admission  to  this  hospital 

was  one  year  previously  for  evaluation  of  cardiac  status.  The  tentative  diag- 
nosis was  a  ventricular  septal  defect.  Physical  examination  was  negative  ex- 

cept for  a  grade  II  to  III  holosystolic  harsh  murnuu'  loudest  in  the  4th  intercostal 
si)ace  to  the  left  of  the  sternum.  Electrocardiogram  was  within  normal  limits. 
Roentgen  examination  of  the  chest  ( Fig.  1  (  showed  no  definite  increase  in  the 
transverse  diameter  of  the  heart  or  of  any  specific  cardiac  chamber.  Cardiac 
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configuration  was  somewliat  globular.  The  pulmonic  artery,  hilar  or  peripheral 
pulmonic  vessels  were  not  prominent.  The  aortic  knob  was  not  clearly  delineated 
in  the  PA  projection.  Cardiac  catheterization  during  the  first  admission  with 
complete  studies  of  the  right  side  of  the  heart  and  pulmonary  artery  showed  no 
abnormalities  in  pressure  or  oxygen  saturation.  Efforts  to  demonstrate  a  septal 
defect  by  dye  dilution  tests,  repeated  five  times,  showed  no  evidence  of  a  shunt. 

The  patient  was  readmitted  for  left  side  angiocardiography.  This  was  performed 

Case  157,  Fig.  2A.  A  lateral  film  at  the  beginning  of  systole  taken  during  left  sided 
angiocardiography  performed  through  a  catheter  passed  into  the  left  ventricle  (1)  shows 
a  narrow  jet  of  opaque  material  (arrow)  extending  from  the  outflow  tract  of  the  left 
ventricle  into  the  right  ventricle. 

Case  157,  Fig.  2B.  Film  taken  ̂ 5  of  a  second  after  Fig.  2A  shows  the  jet  somewhat 
more  distinctly  (arrow).  The  interventricular  defect  is  located  a  short  distance  below 
the  level  of  the  aortic  valvular  leaflets.  The  aortic  valve  leaflets  are  normal. 

via  a  catheter  jjassed  through  the  right  brachial  artery.  The  left  ventricle  was 

entered  with  ease  using  a  catheter  with  a  J-shaped  tip.  Serial  biplane  filming  was 
done  at  the  rate  of  six  films  per  second  in  each  plane.  During  a  systolic  contrac- 

tion I  Figs.  2A,  2B),  a  small  jet  of  opaque  material  was  clearly  demonstrated 
in  the  lateral  projection  extending  from  the  outflow  tract  of  the  left  ventricle 
into  the  right  ventricle.  This  jet  was  seen  during  successive  systoles  and  was  not 

present  during  diastole.  The  oj^ening  in  the  interventricular  septum  appeared  to 
be  about  3  or  4  mm  in  its  maximum  diameter.  There  was  no  evidence  of  a  valvular 

deformity. 

Catheterization  and  angiocardiography  of  the  left  side  of  the  heart  has  be- 
come a  routine  procetlure  when  indicated  and  appears  to  carry  no  greater  and 
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perhaps  less  hazard  than  simihir  studies  of  the  right  side.  The  case  presented  is 
of  interest  because  other  accepted  methods  of  demonstrating  an  interventricuhir 

septal  defect  were  unsuccessful.  Angiocardiography  showed  not  only  the  ])res- 
ence  of  a  defect  hut  indicated  its  location  and  size. 

The  patient  was  discharged  to  he  followed  in  the  Out-Patient  Department. 

Case  Report:  Sm.\ll  ixtervextrici"l.\r  sept.\l  defect  demon str.\ted  bv  left 
SIDED  AXGIOC.\RDIOGR.\PHY  AFTER  FAILURE  OF  DYE  DILUTION  TEST.s. 

CASE  NO.  158 

A  9  year  old  child  was  admitted  to  the  hospital  for  investigation  of  the 
significance  of  a  heart  murmur  discovered  five  years  previously.  There  was  no 

diminution  in  physical  activity,  cyanosis  or  other  evidence  of  cardiac  disease. 
Five  years  prior  to  admission,  the  patient  had  a  single  generalized  convulsion  and 
had  been  placed  on  anticonvulsant  therapy.  With  this,  he  remained  free  of 

seizures.  Therapy  was  stopped  after  two  years  and  seizures  did  not  recur.  Elec- 
troencephalogram, however,  was  abnormal  without  definite  evidence  of  a  focal 

lesion.  Two  siblings  were  alive  and  well.  Examination  of  the  child  was  not  re- 
markable except  for  the  presence  of  a  grade  III  systolic  murmur  along  the  left 

sternal  border  radiating  to  the  apex.  There  was  no  abnormal  splitting  of  the 
pulmonic  second  sound  and  no  thrill.  Electrocardiogram  was  within  normal 
limits  as  were  films  of  the  chest.  Hemoglobin  was  11  to  12  gm  with  a  normal 
white  blood  count.  The  tentative  diagnosis  was  a  small  interventricular  sejjtal 
defect.  Catheterization  of  the  right  side  of  the  heart  showed  no  evidence  of  a 
left  to  right  shunt  by  oxygen  determinations.  There  was  a  pressure  gradient 
between  the  right  ventricle  and  the  pulmonary  artery  across  the  pulmonic  valve 
of  about  20  mm  of  mercury.  The  systolic  pressure  in  the  right  ventricle  was  40 
mm  of  mercury  and  19  in  the  proximal  portion  of  the  main  pulmonic  artery. 
Catheterization  data  were  compatible  with  the  diagnosis  of  a  mild  valvular 

pulmonic  stenosis.  It  was  felt,  however,  that  the  possibility  of  an  interventricu- 
lar defect  of  small  size  had  not  been  completely  excluded.  Left  sided  catheteriza- 

tion was  therefore  performed  with  a  number  7  .J-shaped  catheter  introduced  into 
the  left  brachial  artery  and  advanced  through  the  aorta  into  the  left  ventricle. 
Under  intravenous  pentothal  anesthesia,  biplane  angiocardiography  was  done 
(Figs.  lA,  IB,  IC).  There  was  no  evidence  of  an  interventricular  shunt  or 
abnormality  in  the  aortic  valve.  However,  arising  from  the  anterior  aspect  of 

the  distal  portion  of  the  arch  of  the  aorta,  a  small  funnel-shaped  or  triangular 
projection  was  opacified.  This  did  not  have  the  appearance  of  an  arterial  branch. 
Because  of  its  location  and  diverticular  appearance,  the  possibility  of  a  ])atent 

ductus  arteriosus  was  suggested.  In  the  AP  ]5rojection.  slight  infundibular  widen- 
ing was  evident.  There  was  no  definite  evidence  of  opaque  material  in  the 

pulmonic  artery.  It  was  therefore  felt  that  there  was  not  sufficient  evidence  to 

warrant  the  diagnosis  of  patency  of  a  persistent  ductus  but  that  the  diverticular- 
like  projection  represented  partial  persistence  of  this  structure  with  essentially 
complete  obliteration  on  the  pulmonic  side.  If  this  is  true,  this  type  of  case  is 
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Case  158,  Fig.  lA.  Left  sided  angiocardiography  in  the  AP  projection  shows  only 
slight  widening  (arrow)  in  the  distal  portion  of  the  aortic  arch.  The  catheter  extends  into 
the  left  ventricle. 

Case  158,  Fig.  IB.  In  the  lateral  projection,  a  funnel-shaped  outpouching  (arrow)  is 
present  on  the  anterior  aspect  of  the  distal  aortic  arch.  The  location,  direction  and  con- 

figuration of  this  "diverticulum"  suggests  that  it  represents  the  ductus  arteriosus.  How- 
ever, there  was  no  opacification  evident  in  the  pulmonary  artery  or  its  branches. 

Case  158,  Fig.  IC.  Enlarged  view  of  the  aortic  side  of  the  ductus  arteriosus  (arrow). 



RADIOLOGICAL  NOTES (»!) 

related  to  the  moro  common  condition  of  partial  persistence  of  the  ductus  on  its 
pulmonic  side  (1).  On  right  sitleil  angiocardiography,  this  ap])ears  as  a  small 

diverticular  projection  from  the  bifurcation  of  the  pulmonic  artery.  This  is  illus- 
trated (  Fig.  2)  in  another  ])atient  with  a  tetralogy  of  Fallot. 

The  child  was  discharged  to  be  followed  in  the  clinic  since  it  was  felt  that 

the  pulmonic  stenosis  was  minimal. 

"Case  158, "  Fig.  2.  Another  patient.  Demonstration  in  an  infant  with  the  tetralogy  of 
Fallot  of  partial  persistence  (arrow)  of  the  pulmonic  side  of  a  ductus  arteriosus. 

Case  Report:  Partl\l  persi.stexce  of  the  dictvs  arteriosus  ox  the  aortic 
SIDE. 

REFERENCE 

1.  QuiROGA,  C.  Partial  Persistence  of  the  Ductus  .Arteriosus.  Acta  rati.,  55:  103,  1961. 

CASE  NO.  159 

This  was  the  first  admission  to  this  hosjjital  of  a  42  year  old  male  with  the 

chief  complaint  of  right  costovertebral  and  flank  pain  of  five  days  dm-ation.  The 
pain  was  colicky  jp  nature  and  sometimes  radiated  into  the  anterior  aspect  of 

the  right  thigh.  Af'>the  outset,  the  ])atient  vomited,  then  felt  feverish  but  did 
not  take  his  temperature.  He  visited  a  physician  who  tliscovered  jjyuria  and 

hematuria  and  was  referrefl  to  the  Emergency  Room.  An  intravenous  pyelo- 
gram  was  done  and  showed  no  visualization  of  the  right  kidney  (Fig.  Ij.  An 

opaque  calculus  was  not  seen.  The  left  kidney  appeared  unusually  large.  The 
outline  of  the  right  kidney  could  not  be  identified.  The  patient  was  admitted 
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Case  159,  Fig.  2.  Lumbar  aortography  via  a  catheter  passed  percutaneously  through 
the  femoral  artery  confirms  the  presence  of  a  large  left  kidney  with  a  large  left  renal 
artery.  There  is  no  evidence  of  a  right  kidney  or  of  a  right  renal  artery.  On  the  right 
side  of  the  aorta  at  the  level  of  the  left  renal  artery,  there  is  a  flat  convex  indentation 
the  nature  of  which  is  not  clear. 
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for  fui-thor  investigation.  Teni|)('i-atuir  on  admission  was  normal  as  wore  otlior 
vital  signs.  Physical  examination  sli()\ve(l  only  mild  tenderness  to  deep  pi'essure 
in  the  right  lower  (luadrant.  There  was  no  costovertebral  anjile  punch  tenderness. 

A  small  ri<z;ht  ini^uinjU  hernia  was  present.  The  prostate  was  not  enlarged. 

Hemoglobin  was  Ki.")  nig,  red  blood  coimt  5  million,  white  blood  count  16,500 
with  77  pel'  cent  |)olymor|)honuclear  leukocytes.  The  urine  was  loaded  with  red 

Case  159,  Fig.  3.  Right  vasogram  shows  the  ductus  deferens  to  have  a  normal  caliber 
and  course.  The  seminal  vesicle  on  the  right  is  obviously  distended  in  irregular  fashion 
and  cystic.  Joining  the  seminal  vesicle  and  ascending  upwards  in  the  usual  position  of 
the  right  ureter,  there  is  a  tortuous  tubular  structure.  There  is  no  evidence  of  filling  of  a 

pelvis  or  calyces  on  the  right  side. 

cells  and  white  cells.  Cytoscopy  demonstrated  marked  elevation  of  the  right 
side  of  the  trigone.  The  right  ureteral  orifice  could  not  be  found.  The  left  was  not 

remarkable.  Indigo  carmine  was  seen  to  come  from  the  left  orifice  but  none  ap- 
peared on  the  right  side.  The  region  of  the  trigone  looked  edematous  but  biopsy 

of  this  area  showed  only  fragments  of  bladder  mucosa  with  chronic  inflamma- 
tion. 

The  patient's  ]iain  .■^ut^sided  within  two  or  three  days  on  sym])tomatic  therapy. 
An  attempt  to  demonstrate  a  right  kidney  by  retrorectal  air  injection  was 

unsuccessful.  Aortography  by  retrograde  percutaneous  passage  of  a  catheter 

through  the  right  femoral  artei'v  into  the  aorta  was  perfoi'med.  This  confirmed 
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the  fact  that  the  left  kidney  and  the  left  renal  artery  were  unusually  large.  A 

right  renal  ai-tery  or  a  right  kidney  could  not  l)e  identified.  In  view  of  the  clinical 
picture  of  right  sided  colic,  it  was  deemed  advisable  to  make  every  effort  to  rec- 

ognize the  presence  or  absence  of  a  ureter  on  the  right  side.  An  attempt  to  inject 

opaque  material  into  the  seminal  vesicles  via  the  ejaculatory  ducts  was  un.suc- 
cessful.  Opaque  material  was  then  injected  into  the  right  vas  deferens  in  the 

scrotum.  This  procedure  demonstrated  that  the  right  seminal  vesicle  was  en- 
larged and  cystic.  Moreover,  extending  from  the  seminal  vesicle  upward  in 

the  usual  jiosition  of  the  right  ureter,  a  tortuous,  somewhat  dilated,  tubular 
structure  was  seen  which  had  the  appearance  of  a  ureter.  Xo  ])elvis  and  calyces 
were  visualized  at  the  upper  end  of  this  structure.  It  was  felt  that  the  patient 
had  an  aberrant  right  ureter  entering  the  seminal  vesicle  or  ejaculatory  duct  on 

the  right  side  with  an  absence  or  an  aplasia  of  the  right  kidney.  This  combina- 
tion of  anomalies  has  been  previously  reported  in  several  instances.  Tlie  patient 

was  therefore  explored.  By  careful  dissection,  it  was  possible  to  remove  the  right 
ureter  with  the  seminal  vesicle.  There  was  grossly  no  evidence  of  a  kidney  on 
the  right  side.  The  ureter  was  rather  markedly  dilated  and  24  cm  in  length  in  the 
resected  specimen.  The  wall  of  tlie  ureter  was  thickened  and  the  mucosal  surface 

showed  numerous  \-ah'c-like  ridges.  At  the  upper  end  of  the  ureter,  the  lumen 
terminated  in  a  small  mass  of  firm  tannish  tissue.  On  microscopic  examination, 
this  tissue  showed  several  renal  tubules.  At  the  lower  end,  the  ureter  opened  into 

a  thin-walled  hemorrhagic  sac  about  2  cm  in  diameter.  Within  or  surrounding 
this  sac  there  were  several  small  segments  of  tissue  which  showed,  on  micro- 

scopic examination,  the  structure  of  seminal  vesicle.  There  were  several  small 
cavities  within  the  seminal  vesicle  in  one  of  which  a  few  small  stones  were 

found.  Four  centimeters  of  the  distal  portion  of  the  vas  deferens  were  included 
in  the  specimen. 

The  combination  of  an  aberrant  ureter  and  essentially  absent  right  kid- 
ney as  in  this  case  may  be  a  source  of  considerable  diagnostic  difficulty  because 

of  difficulty  in  demonstrating  the  abnormal  anatomical  relationships  preopera- 
tively.  In  the  case  jiresented,  vasographj^  was  most  useful  in  demonstrating 
the  nature  of  the  lesion. 

Case  Report:  Aberr.ant  ureter  with  absent  right  kidney — a  di.agno.stic 
PROBLEM. 

CASE  xo.  160 

This  was  the  first  admission  to  this  hospital  of  a  43  year  old  female  with 
the  chief  complaint  of  midepigastric  pain  for  two  or  three  years.  Originally  the 
pain  ai)parently  had  a  seasonal  variation  and  was  worse  in  the  summer  time. 
The  patient  also  stated  that  the  pain  ordinarily  increased  during  the  night  and 
often  was  present  before  eating.  The  pain  was  not  relieved  by  eating  or  drinking 
milk.  The  patient  claimed  that  belching  was  also  an  annoying  symptom.  The 
pain  would  occasionally  radiate  around  the  left  side  to  the  back  and  on  occasion 
to  the  left  lower  quadrant.  In  the  past  year  or  two,  the  pain  had  become  more 
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persistent.  It  occurred  in  tiie  morning  and  in  tlu'  afternoon  as  well  as  at  night 
and  had  lost  any  seasonal  variation.  Al)out  a  year  l)efore  admission  to  this 

hospital,  the  ])atient  was  hospitalized  el-sowhei-e.  Oral  and  intravenous  cholangio- 
gram  showed  failuiv  to  visualize  the  gallbladder.  No  opa(iue  stones  were  demon- 

strated. Barium  meal  examination  at  that  time  was  reported  as  showing  "hy})er- 
trophy  of  the  mucosa  in  the  periantral  region."  A  4-|-Wasserman  was  also 
found  and  antiluetic  therapy  was  administei-ed.  Seven  years  before  admission 

Case  160,  Fig.  lA.  Barium  meal  examination  shows  the  prepyloric  portion  of  the 
stomach  over  a  distance  of  about  an  inch  to  an  inch  and  a  half  to  be  narrowed  with  a 

hazy  somewhat  irregular  mucosal  pattern.  The  base  of  the  bulb  (between  arrows)  is 
not  deformed.  The  narrowed  segment  is  rather  sharply  demarcated  from  the  more 
proximal  distensible  portion  of  the  stomach  but  there  is  no  evidence  of  an  intraluminal 
filling  defect. 

she  had  undergone  an  o]>eration  for  an  ectopic  pregnancy.  Ap])end('ctomy  and 
left  salpingo-oophorectomy  were  i)erformed  at  that  time. 

For  a  period  of  two  weeks  prior  to  admission,  the  patient  complained  of  in- 
creased pain  and  was  awakened  early  in  the  morning  with  nausea  and  vomiting. 

The  vomitus  consisted  of  the  supper  eaten  the  night  before  and  was  yellowish 
and  sour.  There  was  no  history  of  hematcmesis  or  tarry  stools.  She  had  lost  about 
eight  i)ountls  in  weight  in  the  previous  two  months. 

Examination  on  admission  showed  some  tenderness  in  the  region  of  the  left 
epigastrium  with  a  sensation  of  fullness  to  palpation.  The  lower  edge  of  the 
liver  was  felt  two  fingerbreadths  below  the  costal  margin.  There  were  no  other 
pertinent  physical  findings.  The  hemoglobin  was  12.7  Gm,  white  blood  count 
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10,600  with  a  normal  differential  count.  Wasserman  was  positive.  The  stool 

showed  a  positive  guaiac  test  on  three  occasions,  negative  on  one  occasion.  Gas- 
tric analysis  with  histamine  showed  free  acid  up  to  44  units  and  a  total  acid 

of  63  units.  There  was  no  blood  in  the  gastric  aspirate. 

Case  160,  Fig.  IB.  Polygraph  from  the  same  examination  shows  the  prepyloric  nar- 
rowing to  be  constant  and  stereotyped.  The  fairly  abrupt  step-like  junction  along  the 

greater  curvature  with  the  proximal  portion  of  the  stomach  appears  fixed. 

Barium  meal  examination  I  Figs.  lA,  IB)  showed  a  great  deal  of  secretion  in 
a  distended  stomach.  The  prepyloric  portion  of  the  stomach  was  constantly 

and  somewhat  iri-egularly  narrowed  with  effaced  mucosal  pattern.  The  base  of 
the  duodenal  bulb  was  intact  and  the  duodenal  bulb  itself  showed  no  character- 

istic deformity  or  evidence  of  ulceration.  There  was  some  delay  in  gastric 

emptying.  The  impression  was  that  a  prepyloric  carcinoma  could  not  be  ex- 
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cliulod.  Laiwratoiny  was  therefore  performed.  The  i)ie])ylorie  portion  of  the 
stoinacli  was  thickened  on  palpation  hut  there  was  no  evidence  of  a  discrete 

mass.  A  suhtotal  gastrectomy  w  as  perfoi  inecl.  The  removed  specimen  measured 
5  cm  along  the  lesser  curvature  and  12.5  cm  along  the  greater  curvature.  The 
mucosal  surface  was  not  remarkahle.  In  the  pyloric  portion  of  the  stomach,  the 
muscular  coat  was  markedly  thickened  up  to  8  nun  whereas  elsewliere  the 

muscularis  propria  was  of  normal  thickness,  api)roximately  2  mm.  Many  small 

shotty  lymph  nodes  were  present  which  were  microscopically  normal.  The  re- 

port was  "hypertrophy  of  the  pyloric  nnisculature."  There  was  no  evidence  of tumor. 

The  case  presented  is  an  instance  of  so-called  idiopathic  pyloric  stenosis  in 
the  adult  and  demonstrates  the  great  difficulty  in  differentiating  this  condition 
from  a  scirrhous  carcinoma.  In  some  cases  of  this  type  in  which  the  muscular 
hypertrophy  is  more  discrete  and  localized  to  the  pyloric  region  and  shows  on 

roentgen  examination  a  notch  (k'Uiarcating  the  thickened  muscle  from  the  re- 

mainder of  the  stomach  and  an  "mnhrella"  defect  at  the  base  of  the  bulb,  the 
correct  diagnosis  can  be  suspected.  In  most  cases,  this  condition  is  chronic  and 

may  not  give  rise  to  symptoms  sufficiently  severe  to  warrant  operative  interven- 
tion. In  the  case  presented,  however,  there  was  both  clinical  and  roentgen  evi- 

dence of  jn'loric  obstruction  of  moderate  degree.  The  etiology  of  this  condition 
is  unknown.  In  some  cases,  the  suspicion  exists  that  the  muscular  hypertrophy 
is  the  result  of  a  gastric  ulcer  which  has  healed.  In  others,  as  in  the  current  case, 
there  is  no  evidence  of  previous  ulceration  or  of  a  healed  scar  in  the  specimen. 

Cane  Report:  Idiop.\thic  pyloric  uypkktkoi'hv  i\  the  .\dllt. 

CASE  NO.  161 

This  was  the  third  admission  of  a  21  year  old  female  with  the  chief  comi)laints 
of  fever,  chills  and  right  pleuritic  jiain  of  five  days  duration.  The  first  admission 
was  two  and  one  half  years  previously,  the  second  about  six  montlis  previously, 

and  the  story  and  hospital  course  on  each  occasion  were  identical.  In  each  epi- 
sode, there  was  an  acute  [licture  of  pneumonitis  of  the  right  lower  lobe  which  sub- 
sided rather  promi)tly  over  a  period  of  about  five  days  with  antibiotic  theraijy. 

On  the  first  admission,  roentgen  examination  of  the  chest  (Fig.  1 )  demonstrated 

consolidation  in  the  postero-basal  and  lateral-basal  portions  of  the  right  lower 
lobe.  Re-examination  of  the  chest  (Fig.  2)  about  six  months  after  subsidence 
of  this  episode  showed  no  definite  evidence  of  infiltration,  but  there  was  a  large 

calcified  node  in  the  I'ight  hilum  and  another  calcified  node  deep  in  the  media- 
stinum as  well  as  a  small  calcific  focus  at  the  right  base.  The  patient  showed  a 

negative  tuberculin  test  but  a  jiositive  histoplasmin  test  and  it  was  believed  that 
the  calcifications  were  the  result  of  histoplasmosis  since  the  patient  was  a  native 
of  the  middle  West.  The  patient  had  no  significant  complaints  between  episodes 

except  that  she  stated  that  she  seemed  to  have  somewhat  more  difficulty  in  hold- 
ing her  breath  during  swimming.  The  roentgen  findings  of  the  chest  in  the  second 

and  in  the  third  or  current  admission  were  identical,  showing  evidence  of  con- 
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solidation  in  the  postero-basal  and  lateral-basal  segments  iFig.  3).  Because 
of  the  history  of  recurring  pneumonia  in  the  same  segments,  the  possibility  that 
these  were  the  result  of  bronchial  obstruction  was  suggested.  The  roentgen  find- 

ings suggested  that  this  might  be  due  to  broncholithiasis  but  the  age  of  the  pa- 
tient appeared  to  favor  a  bronchial  adenoma.  On  the  third  admission,  a  wheeze 

was  audible  over  the  right  lower  lobe  during  subsidence  of  the  acute  infection. 
Bronchoscopy  was  performed  and  a  granular  mulberry-like  mass  about  5  or  6 
mm  in  diameter  was  found  in  relationship  to  the  origin  of  the  basal  bronchi. 
Around  and  beliind  this  mass,  thin  yellowish-white  purulent  secretion  exuded. 

Case  161,  Fig.  1.  Chest  film  taken  on  patient's  first  admission  shows  a  wedge-shaped 
area  of  consolidation  in  the  right  lower  lobe, — lateral  and  posterior  basal  segments. 
The  remainder  of  the  lungs  is  not  remarkable. 

Case  161,  Fig.  2.  Chest  film  during  asymptomatic  interval  shows  a  small  calcific  focus 
at  the  base  of  the  right  lung  (lower  arrow),  a  large  calcified  node  in  the  lower  portion 
of  the  right  hilum  (upper  arrow)  and  another  large  calcified  node  faintly  seen  in  the 
mediastinum.  There  is  no  evidence  of  infiltration,  emphysema  or  atelectasis  in  the  right 
lower  lobe. 

Multiple  biopsies  were  taken.  The  tissue  appeared  to  be  quite  friable  and  soft.  It 
was  the  impression  of  the  bronchoscopist  that  the  mass  was  sessile  and  not 
pedunculated  and  could  not  be  removed  completely  by  bronchoscopy  without 
causing  undue  bleeding.  The  day  after  bronchoscopy,  the  patient  coughed  up 

considerable  sputum  in  which  an  additional  piece  of  tissue  was  found.  ]\Iicro- 
scopic  examination  of  this  tissue  as  well  as  the  bronchoscopic  biopsies  (Fig.  4) 

showed  "fragments  of  bronchial  adenoma,  mucus  producing  submucosal  gland 
origin."  Two  weeks  after  the  original  bronchoscopy,  a  repeat  bronchoscopy  was 
performed.  On  the  lateral  wall  of  the  right  lower  lobe  bronchus  immediately 
above  the  lateral-basal  branch,  there  was  membrane  adherent  to  the  mucosa 
but  the  surface  was  smooth  and  clean  and  there  was  no  evidence  of  neoplasm. 

Xo  secretion  was  present  and  a  biopsy  was  not  performed.  The  jiatient  was  dis- 
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Case  161,  Fig.  3A.  Posterior-anterior  view  of  the  chest  is  essentially  identical  to  Fig.  1 
Case  161,  Fig.  3B.  Lateral  view  indicates  segmental  nature  of  consolidation.  The  an- 

ero-basal  and  superior  segments  are  clear. 

Case  161,  Fig.  4.  Photograph  of  biopsy  specimen  shows  adenomatous  structure  with 
numerous  goblet  cells  and  cystically  dilated  glands  containing  mucus. 

charged  for  further  follow-up.  Two  months  after  discharge,  the  patient  was 
bronclioscoped  for  a  third  time  and  there  wa8  no  evidence  of  tumor.  The  patient 
has  been  entirely  asymptomatic  for  six  months. 

This  case  is  of  interest  because  it  is  an  example  of  a  trui'  adenoma  arising  from 
bronchial  mucous  glands.  Only  seven  such  cases  have  been  reported  in  the  litera- 
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ture  (1).  The  majority  of  so-called  bronchial  adenomas  are  either  carcinoids, 
with  or  without  excessive  serotonin  production,  or  analogues  of  salivary  gland  tu- 

mors, specifically  cylindroma.  The  term  "bronchial  adenoma,"  while  in  common 
usage  for  all  three  varieties,  theoretically  should  be  confined  to  the  true  adenoma. 

Case  Report:  True  bronchial  adexoma  arising  fro.m  the  mucou.s  cells  of  the 
BROXCHLAL  GLANDS. 
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ERRATUM 

There  was  a  printer's  error  on  page  i  (the  volume  title  page)  in  the  November- 
December  1961  issue.  There  the  volume  number  for  1961  was  given  as  XXVII. 

The  proper  number  is  XXVIII. 
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CONGKNITAL  APLASTIC  ANKMIA  W  ITH  MULTIPLE  CON(;EXITAL  ANOMALIES 

( Fnuconi  Sj/niirome) 

In  I'ecent  year.-;  tliore  lias  been  an  increasing  interest  in  the  hereditary  and 
fetal  environmental  factors  which  may  result  in  coni2;enital  anomalies.  Tlu' 
hematopoietic  system  is  not  unconunonly  affected  by  these  factors.  In  addition 

to  the  well-known  hereditary  blood  diseases  there  is  an  interesting  group  of 
hematologic  disorders  which  occur  in  association  with  congenital  anomalies  of 

other  systems.  Those  that  are  perha])s  best  known  include  congenital  leukemia 
and  mongolism,  congenital  aplastic  anemia  with  nndti])le  congenital  anomalies 

(Fanconi  syndrome  I.  congenital  s])lierocytosis  associated  with  congenital  hy- 
poplastic thrombocytopenia  and  malformations  and  congenital  labile  factor 

deficiency  with  syndactylism.  In  these  conditions  bone  abnormalities  are  not 
the  result  of  the  l)lood  dyscrasia  but  coexist  with  it.  From  the  point  of  view  of 
roentgen  diagnosis  the  most  important  of  these  is  the  Fanconi  syndrome.  In 
this  condition  certain  bone  anomalies  occur  with  sufficient  frequency  to  arouse 
suspicion  of  the  disorder  when  they  are  observed.  Added  importance  may  be 
attributed  to  these  bone  defects  since  the  hematologic  manifestations  of  the 
syndrome  do  not  appear  until  some  years  after  birth. 

The  congenital  aplastic  anemias  are  divided  into  two  distinct  syndromes.  In 
one,  the  Fanconi  syndrome,  the  idiopathic  aplastic  anemia  is  a.ssociated  with 

multiple  congenital  malformations.  In  the  other,  there  are  no  associated  congeni- 

tal anomalies.  Fanconi's  syndrome  is  characterized  by  pancytopenia,  bone  mar- 
row hypoplasia  and  a  variety  of  congenital  anomalies  and  is  the  more  fre- 

quently occurring  of  the  two  syndromes.  The  exact  etiology  of  the  condition 
is  unknown  but  it  is  generally  considered  to  be  hereditary  and  transmitted  by 
an  autosomal  recessive  gene  with  variable  penetrance.  Sporadic  cases  are  seen 
and  at  present  are  thought  to  be  due  to  spontaneous  gene  mutation.  There  is  a 
high  familial  incidence,  .several  siblings  being  affected  in  a  number  of  instances. 

Fanconi  ( 1 1  originally  described  the  syndrome  in  three  brothers.  On  some  oc- 
casions siblings  of  patients  with  the  complete  syndrome  have  had  congenital 

anomalies  without  the  hematologic  disorder.  There  does  not  appear  to  be  any 
racial  or  geographic  preponderance.  The  anemia  is  normocytic  and  slightly 
macrocytic  and  coexists  with  leukopenia  and  thrombocytopenia.  The  leukopenia 

From  the  Department  of  Radiology,  The  Mount  Sinai  Hospital,  Xew  York,  N.  Y. 

*  The  sickle  cell  states  were  described  in  a  previous  article  of  this  .series,  and  bone  changes 
in  the  thalessemias  will  be  discussed  in  a  subsequent  communication. 
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is  usually  due  to  neutropenia  but  in  some  instances  all  varieties  of  leukocytes 
may  be  affected  equally.  As  in  patients  with  aplastic  anemia,  the  bone  marrow 
varies  from  acellular  to  hypercellular. 

The  number  and  severity  of  associated  congenital  anomalies  vary  consider- 

ably. The  most  frequent  abnormalities  encountered  are  a  patchy  brown  pig- 

FiG.  1.  Fanconi  Syndrome.  Hand.s  of  4  year  old  male  with  apla.-;tic  anemia  (pancytopenia) 
of  one  month'.?  duration.  The  patient  was  small  in  statme,  with  a  small  head  and  miciop- 
thalmia.  The  testicles  were  unusually  .small  and  there  was  ptosis  of  the  left  kidney.  While 
he  was  under  observation  in  tlie  hosi)ital,  numerous  areas  of  brown  pigmentation  of  the 
skin  developed.  There  was  webbing  of  the  .second  and  third  toes  bilaterally.  Skeletal  survey 
showed  hypoplasia  of  the  phalanges  of  both  thumbs  and  of  both  first  metacarpals.  There 
was  a  congenital  dislocation  of  the  left  hip. 

mentation  of  the  skin  due  to  a  depostion  of  melanin,  dwarfism,  hypogenitalism, 

microcephaly,  strabismus,  mental  retardation,  renal  and  skeletal  anomalies. 

Skeletal  anomalies  may  be  quite  prominent  in  Fanconi's  syndrome  and  out- 
standing among  these  are  anomalies  of  the  thumbs,  first  metacarpals  and  radii. 

These  may  vary  from  complete  absence  to  various  degrees  of  hypoplasia  ( Fig.  1 1 . 
Other  skeletal  abnormalities  which  have  been  observed  in  this  syndrome  include 

.syndactyly,  club  foot,  congenital  dislocation  of  the  hip  (Fig.  2)  and  deformities 

of  various  long  bones.  A  variety  of  other  anomalies  may  be  found  but  the  occur- 
rence of  anomalies  oj  the  thumb,  first  metacarpal  or  radius  in  conjunction  ̂ nth 

several  other  congenital  defects  of  the  soft  and  bony  parts  should  arouse  suspicion 

of  Fanconi's  syndrome. 
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Of  oonsidcrahlc  intcrt'st  in  this  disordtM'  is  the  fact  that  hematologic  ab- 
normalities arc  not  usually  detected  until  the  patient  is  several  years  old  (2). 

In  most  of  the  re])orted  cases  the  initial  hematologic  manifestations  occurred 
between  four  and  twelve  years  of  age.  One  case  has  been  reported  in  which  the 

onset  was  observed  to  be  at  thirteen  months  of  age  and  in  two  brothers  symp- 

toms of  a  l)lood  disoi'der  appeared  at  the  ages  of  19  and  20  years  icspectively 
(3».  Rare  cases  have  been  described  of  a  congenital  hyjHjplastic  thrombocyto- 

penia with  skeletal  and  cardiac  anomalies.  These  i)atii'nts  usually  die  within 

Fk;.  2.  Famoni  Syndrome.  Tlii.<  is  the  patient  shown  in  Fig.  1.  Theie  is  a  congenital  dis- 
location  of  the  left  hip. 

the  first  weeks  or  months  of  life.  They  may  be  considered  as  neonatal  equiva- 
lents of  the  Fanconi  syndrome  (4).  A  rather  high  incidence  of  leukemia  in  the 

families  of  patients  with  Fanconi's  syndrome  lias  l)een  noted  (5). 

IRON  DEFICIENCY  ANEMIA 

Every  so  often  a  significant  new  finding  is  reported  in  a  common,  much 
studied  disease  and  one  is  left  wondering  why  such  an  observation  was  not 
made  long  before.  A  recent  excellent  example  of  this  interesting  phenomenon 

is  the  detection  of  skull  changes  in  iron  deficiency  anemia  in  infants  and  chil- 
dren. Although  tliis  disorder  has  been  long  and  extensively  studied  throughout 

the  world  it  was  not  until  19o8  that  Lie-Injo  Luan  Eng  (6l,  an  Indonesian 

investigator,  first  described  bone  changes  in  the  skull  of  a  12  year  old  Indo- 
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nesian  girl  who  suffered  from  chronic  iron  deficiency  anemia.  The  skull  changes 
were  similar  to  those  which  may  be  found  in  the  congenital  hemolytic  anemias 

as  a  result  of  marrow  hyperplasia.  Although  Lie-Injo  Luan  Eng's  communication 
was  the  first  documented  report  with  illustrations  of  the  bone  abnormality,  Caf- 
fey  (7)  had  already  called  attention  to  the  occurrence  of  these  bone  changes  in  his 

classic  paper  on  Cooley's  anemia  which  appeared  in  1957.  Shahidi  and  Diamond 
(8)  reported  skull  changes  in  three  white  infants  with  iron  deficiency  anemia 

in  1960  and  Britton,  Canby  and  Kohler  (9)  added  a  report  of  five  white  chil- 
dren with  similar  findings.  In  1961  Moseley  (10)  reported  skull  changes  in  a 

Puerto  Rican  boy  and  later  the  same  year  Burko,  Mellins  and  Watson  (11) 
described  similar  skull  lesions  in  seven  Xegro  children.  Xo  doubt  numerous 
similar  reports  will  follow. 

In  the  newborn  infant,  following  an  initial  stationary  period  of  about  a  week 
or  ten  days,  there  is  a  gradual  decline  in  the  hemoglobin  and  red  cells  in  the 
peripheral  blood.  This  is  the  result  of  normal  or  slightly  increased  red  cell 
destruction  accompanied  by  relatively  inactive  erythropoiesis.  The  drop  in  the 
hemoglobin  and  red  cell  levels  reaches  a  maximum  at  about  seven  weeks  in  the 
premature  infant  and  at  about  two  to  three  months  in  the  full  term  infant.  The 
period  of  diminishing  blood  levels  is  referred  to  as  physiologic  anemia  of  the 
newborn  (12).  When  minimum  levels  are  reached,  the  relative  hypoxia  and 

other  stimuli  initiate  active  erythropoiesis.  Hemoglobin  regeneration  is  ac- 
complished through  re-utilization  of  iron  released  from  destroyed  red  cells  and 

stored  in  the  tissues  during  the  postnatal  drop  in  hemoglobin.  Such  regeneration 
depends  primarily,  therefore,  upon  the  hemoglobin  concentration  and  hemoglobin 
mass  available  at  birth.  With  growth  the  supply  of  stored  iron  is  depleted  and 

the  infant  is  exposed  to  an  iron  deficiency  anemia  if  the  supply  is  not  replen- 
ished by  an  adequate  diet.  The  more  rapidly  the  infant  grows,  the  greater  is  the 

strain  on  the  iron  supply.  According  to  Smith  (12)  the  most  important  causa- 
tive factors  in  iron  deficiency  anemia  in  infants  and  children  are:  1 1  inadequate 

iron  stores  at  birth  which  may  result  from  premature,  twin  or  multiple  births, 
severe  iron  deficiency  in  the  mother  or  fetal  blood  loss  at  or  before  delivery; 
2)  inadequate  intake  due  to  a  deficient  diet;  3i  impaired  absorption  due  to 

gastrointestinal  disorders  and  4)  excessive  demands  for  iron,  such  as  may  re- 
sult from  blood  loss  during  infancy  or  failure  to  meet  increased  demands  for 

growth.  The  factors  of  inadequate  supply  and  excessive  demand  for  iron  tend 

to  be  interdependent  and  overlapping.  In  the  presence  of  anemia  the  erythro- 
poietic response  is  exaggerated  and  the  overactive  erythropoiesis  is  manifested 

mainly  as  marrow  hyperplasia. 

BONE  CH.AXGES  IX  IRON  DEFICIENCY  .\XEMI.\ 

The  skull  changes  which  may  be  radiographicaliy  demonstrated  in  some  cases 
of  iron  deficiency  anemia  in  infants  and  children  are  similar  to  those  which 

occur  in  the  congenital  hemolytic  anemias  and  are  similarly  due  to  erythroid 
hyperplasia  of  the  diploic  marrow  between  the  tables  of  the  skull.  The  diploic 
space  is  widened.  The  outer  table  is  displaced  externally  and  is  often  thinned 



PATTERNS  OK  BONE  t'lIANCiE  IN  THE  ANE.\IIA> 113 

(Figs.  3-5,1.  In  some  cases  it  may  be  coiniiletely  atrophied.  Occa.'^ionally  the 
tliploic  trabeculae  assume  a  position  perpeiulicular  to  the  inner  tahh'  presenting 
a  radial  pattern  which  when  advanced  is  referred  to  as  a  hair-standing-on-end 
ai)pearance.  CalTey  (7l  has  called  attention  to  the  usual  al)sence  of  involvement 

Fig.  3.  Iron  Deficiency  Anemia.  The  skull  of  a  three  year  old  Puerto  Rican  male  shows 
widening  of  the  diploic  space.  The  parietal  trabeculae  show  an  early  fine  radial  pattern.  Tlie 
outer  table  is  atrojihic  in  some  areas  and  there  is  a  generalized  granular  osteoporosis.  The 
frontal,  parietal  and  occipital  bones  are  all  affected  but  the  occ-ijntal  squamosa  inferior  to 
the  internal  occipital  protuberance  is  nnin\oIved,  probably  because  there  is  normally  no 
mari'ow  in  tliis  portion  of  the  bone.  This  patient  was  born  at  term  with  multiple  cutaneous 
hemangiomata  and  cerebral  vascular  anomalies.  He  was  mentally  retarded  and  would  take 
no  solid  foods.  His  diet  consisted  almo.-^t  solely  of  milk.  Theie  was  a  promiit  response  of  the 
anemia  to  iron  therapy.  (Moseley,  J.  E.:  Am.  J.  Roentgenol.  &  Rad.  Therapy,  8:  649,  1961.) 

of  the  occipital  .^ciuamosa  inferior  to  the  internal  occipital  protuberance  in 
cases  of  hemolytic  anemia  and  this  api)ears  to  be  so  in  iron  deficiency  anemia 

as  well.  It  is  presumably  due  to  a  normal  absence  of  niari'ow  in  this  ])ortion 
of  the  bone.  None  of  the  cases  of  iron  deficiency  anemia  .so  far  reported  have 
shown  swelling  of  the  facial  bones  with  retardation  of  pneumatization  of  the 

maxillary  sinuses  as  occurs  in  se^•ere  Cooley's  anemia  and  no  roentgen  evi- 
dence of  marrow  hyperplasia  has  been  reported  in  the  long  bones.  In  Cooley's 

anemia  roentgen  evidence  of  marrow  hyperplasia   is   consistently  found 
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in  the  long  and  short  tubular  bones,  particularly  the  metacarpals  and 
distal  femora.  Changes  are  often  manifest  in  the  extremities  when  none 
are  present  in  the  skull  but  skull  changes  in  the  absence  of  tubular  bone 

alterations  are  not  seen  in  infants  and  young  children.  After  puberty, 
when  the  lesions  in  the  tubercular  bones  regress,  involvement  of  the  central 
skeletal  segments,  including  the  skull  may  persi-st  and  increase.  On  the 

Fig.  4.  Iron  Deficiency  Anemia.  Same  patient  at  age  2V2  years.  The  diploic  .?pace  is  widened 
but  radial  striation  of  the  trabeculae  is  not  yet  apparent.  There  is  no  swelling  of  the  facial 
bones.  (Moseley,  J.  E.:  Am.  J.  Roentgenol.  &  Rad.  Therapy,  8  :  649,  1961.) 

basis  of  our  experience  and  the  descriptions  of  all  cases  published  to 

date  the  absence  of  facial  hone  involvement  and,  more  particularly,  the  ab- 
sence of  long  bone  changes  differentiate  the  roentgen  bone  changes  of  iron  de- 

ficiency anemia  from  those  of  severe  Cooley's  anemia  in  infants  and  young 
children. 

As  in  the  chronic  hemolytic  anemias  there  is  marked  variation  in  the  roentgen 
findings  in  the  skulls  of  patients  with  iron  deficiency  anemia.  Patients  of  the 

same  age  with  similar  clinical  and  hematologic  findings  may  show  marked  dif- 
ferences in  the  roentgen  appearance  of  the  skull.  Siblings  with  iron  deficiency 

anemia  as  severe  or  more  severe  tlian  those  with  .<kull  changes  may  show  no 
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cranial  hone  ahnonnalitics  wliatsoover.  In  both  chronic  hemolytic  anemia  and 
in  chronic  iron  ileficiency  anemia  the  sknll  is  an  unpredictable  and  unreliable 
index  of  the  severity  of  anemia  (111. 

Of  tlie  reported  cliildren  with  iron  deficiency  anemia  and  skull  changes  a 

large  number  have  l)een  i)orn  prematurely  or  were  born  with  a  twin.  Many  of 
those  born  at  term  were  considerai)ly  less  than  average  in  l)irth  weight.  Most 

of  the  i)atients  suft'ered  from  poor  diets  which  consisted  mainly  of  milk.  The  12 
year  old  girl  reported  by  Lie-Tiijo  Lmm  l-lng  was  said  to  have  liad  an  adef|uate 

Fk;.  5.  Iron  Deficioncy  Anemia.  Skull  of  same  patient  taken  at  3  months  of  age.  Early 
ciianges  are  already  a()paient  in  the  frontal  bone.  (Moselev,  J.  E.:  Am.  J.  Roentgenol.  &  Rad. 

Therapy.  8:  649,  l'961.) 

diet  and  tlie  anemia  was  believed  to  have  resulted  from  chronic  blood  loss  from 
the  intestinal  tract  due  to  hookworm  infestation. 

Skull  changes  similar  to  those  occurring  in  the  congenital  hemolytic  anemias 

and  in  iron  deficiency  anemia  have  also  been  reported  in  other  conditions  ac- 
companied by  erythroid  hyperi)lasia.  Ascenzi  and  Marinozzi  (13)  have  de- 

scribed such  skull  findings  in  two  girls,  age  SVk  and  6  years,  with  cyanotic  con- 
genital heart  disease  and  secondary  polycythemia.  In  the  dVz  year  old  child  the 

cardiac  malformation  was  that  of  pulmonary  atresia  with  an  interatrial  septal 

defect.  In  the  6  year  old  girl  there  was  a  tetralogy  of  Fallot.  At  autopsy  both 
skulls  showed  marked  erytliroid  hyperplasia  of  the  marrow  with  widening  of 

the  diploic  space  similar  to  that  seen  in  Cooley's  anemia,  sickle  cell  disease, 
familial  hemolytic  icterus  and  iron  deficiency  anemia.  Erythroid  hyperplasia 
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in  cyanotic  congenital  heart  disease  is  due  to  hypoxemia  resulting  from  the  cir- 
culatory shunts.  Dykstra  and  Halbertsma  (14)  have  reported  skull  changes  of 

the  same  kind  in  a  12  year  old  j)atient  with  polycythemia  vera. 

ERYTHROBLASTOSIS  FETALIS 

(Hemolytic  Anemia  of  the  Xewborn) 

Erythroblastosis  fetalis  is  a  hematologic  disorder  which  occurs  in  the  fetus 
and  newborn  as  a  result  of  excessive  destruction  of  the  erythrocytes.  Excessive 
hemolysis  leads  to  active  erythropoiesis  in  the  liver,  spleen  and  bone  marrow 
with  the  frequent  appearance  of  nucleated  red  cells  in  the  peripheral  blood,  a 

circumstance  which  accounts  for  the  name  given  to  the  disease.  Excessive  de- 
struction of  fetal  erytlirocytes  results  from  the  presence  of  an  antigenic  factor 

in  tlie  fetal  red  blood  cells  which  is  not  i)resent  in  the  red  cells  of  the  mother. 

When  this  antigenic  factor  gains  entrance  into  the  maternal  circulation  a  spe- 

cific antibody  is  develojx'd  in  tlic  mother.  iMaternal  antibodies  recrossing  the 
placenta  gain  access  to  the  fetal  circulation  and  result  in  excessive  destruction 
of  fetal  red  cells.  The  manifestations  of  erythroblastosis  stem  from  this  action 
of  maternal  antibodies  on  fetal  red  cells  prenatally  and  in  the  early  neonatal 

])criod.  In  erythroblastosis  due  to  Rh  incompatibility,  fetal  Rh  positive  blood  en- 
ters the  circulation  of  an  Rh  negative  mother.  A  similar  mechanism  may  occur 

due  to  incompatibility  within  the  abo  groups.  The  incidence  of  Rh  negative  indi- 
viduals is  considered  to  be  much  less  among  Negroes  and  when  erythroblastosis 

occurs  in  the  Negro,  abo  incom]iatihility  is  the  more  common  cause.  Rh  in- 

compatibility is  not  distinctly  unconnnon,  howe^■er,  in  this  racial  group. 
Erythroblastosis  fetalis  may  be  manifested  in  any  one  of  three  clinical  forms. 

These  are:  1)  congenital  anemia;  2)  icterus  gra\is  and  3)  fetal  hydrops.  So- 
called  congenital  anemia  of  the  newborn  and  icterus  gravis  account  for  about 

seventy  per  cent  of  all  cases  of  hemolytic  disease  in  the  newborn.  The  designa- 
tions, however,  indicate  only  different  degrees  of  the  same  pathologic  process. 

Congenital  anemia  of  the  newborn  is  a  mild  form  of  the  condition  in  which 
pallor  becomes  apparent  as  jaundice  recedes  in  the  first  week  of  life.  In  icterus 
gravis  neonatorum  the  disease  is  more  severe  and  there  is  progressive  anemia 
and  jaundice.  In  fetal  hydrops  there  is  a  massive  edema  of  the  fetus  which  is 

usually  stillborn  and  jM-emature.  All  three  conditions  represent  different  de- 
grees of  severity  of  the  hemolytic  process. 

Bone  Changes  in  Erythroblastosis  Fetalis 

Nonspecific  bone  changes  may  occur  in  all  forms  of  this  hemolytic  disorder. 
Their  incidence  tends  to  increase  with  the  severity  of  the  disease.  In  many 
cases  of  both  mild  and  severe  disease  no  bone  changes  can  be  demonstrated. 
The  bone  lesions  are  hardly  of  any  real  diagnostic  significance,  however,  since 
they  may  occur  in  numerous  other  disorders  of  the  mother,  fetus  or  infant. 
When  skeletal  alterations  are  demonstrable  they  consist  of  transverse  bands  of 

diminislied  and  increased  density  at  the  metaphyseal  ends  of  long  bones,  ad- 
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jaccntto  the  zono  of  provisional  calcification  (Fig.  6).  These  result  from  inter- 
ference with  prenatal  endochondral  hone  formation  and  are  in  no  way  different 

from  similar  hands  which  may  be  seen  in  pieniature  infants,  infants  born  after 

Fig.  6.  Erythroblastosis  Fetalis.  There  are  transverse  hands  of  radiolucency  at  the  ends 
of  the  long  bones  adjacent  to  the  zones  of  provisional  calcification.  Adjacent  to  the.se  are 
bands  of  increased  densitv.  Similar  zones  are  noted  in  the  round  bones  of  the  feet.  (Courtesy 
of  Dr.  David  Baker,  New  York,  X.  Y.) 

a  pregnancy  in  which  there  was  significant  maternal  illness,  fetal  diseases  such 
as  congenital  syphilis  or  acute  and  chronic  diseases  of  infancy.  Follis  and  his 
associates  (15)  reported  a  diffuse  sclerosis  of  the  long  bones  with  narrowing  of 

the  medullary  cavities  in  this  condition  in  1942  and  many  ])resent-day  descri])- 
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tions  of  erythroblastosis  continue  to  perpetuate  this  belief  (16j.  Thick  cortices 
with  narrow  medullary  cavities  are  frequently  seen,  however,  in  premature  and 
normal  full  term  newborns  and  are  of  no  radiologic  significance.  When  present 
the  metaphyseal  bands  tend  to  occur  most  frequently  at  the  sites  of  most  active 
bone  growth  and  may  be  best  demonstrated  at  the  wrists,  knees  and  ankles. 
Analogous  lines  or  bands  may  occur  in  the  round  bones  and  epiphyses  as  well. 

These  lesions  tend  to  be  bilaterally  symmetrical  and  in  some  cases  may  be  dis- 
tinct enough  to  be  demonstrable  in  the  fetus  in  utero  on  films  made  of  the 

maternal  abdomen.  If  the  patient  survives,  the  metaphyseal  bands  tend  to  dis- 
appear and  to  be  replaced  by  thin  transverse  lines  of  increased  density  (growth 

lines)  deeper  in  the  shaft,  depending  on  the  interval  between  examinations  (17j. 

HEREDIT.\RY  .SPHEROCYTOSIS 

{Congenital  Hemolytic  Jaundice) 

Hereditary  spherocytosis  is  a  genetically  determined,  chronic  hemolytic  dis- 
ease characterized  by  the  presence  of  spherocytes  in  the  peripheral  blood,  in- 

creased osmotic  fragility  of  the  red  cells  and,  commonly,  an  enlarged  spleen. 

The  defect  is  transmitted  by  either  parent  as  an  autosomal  dominant  char- 
acteristic, males  and  females  being  equally  affected.  Some  discrepancies  in  the 

hereditary  transmission  of  the  disorder  have  been  observed  and  have  been 
tentatively  ascribed  to  spontaneous  mutation  or  incomplete  expressivity  of  the 

responsible  gene  (18).  The  disease  is  considered  to  be  relatively  rare  among 
Negroes  (19). 

The  genetic  defect  is  responsible  for  an  intrinsic  anomaly  of  the  red  cell  which 
accounts  for  its  globular  shape  and  increased  susceptibility  to  hemolysis.  These 

spherically  shaped  cells  of  abnormal  thickness  are  trapped  in  the  spleen  and 
destroyed  more  rapidly  than  normal  cells.  Splenectomy  corrects  the  anemia  in 
these  patients  but  spherical  red  cells  persist  as  do  their  increased  osmotic  and 
mechanical  fragility  (20). 

The  clinical  manifestations  of  hereditary  spherocytosis  vary  considerably 
both  in  regard  to  the  time  of  onset  and  their  intensity.  They  are  usually  first 
recognized  in  childhood  or  adolescence  but  the  onset  may  occur  in  infancy  or 
as  late  as  middle  age.  Jaundice  is  uncommon  in  infancy  and  early  childhood 
but  may  be  present  wlien  the  disease  is  manifest  in  the  newborn.  In  these  latter 
circumstances  the  condition  may  simulate  erythroblastosis.  Jaundice  is  more 
apt  to  appear  in  late  childhood  and  becomes  more  pronounced  in  the  young 
adult.  Although  the  degree  of  anemia  varies,  it  is  seldom  severe. 

Bone  Changes  in  Hereditary  Spherocytosis 

The  bone  changes  which  may  occur  in  spherocytic  anemia  are  due  to  the  pre- 
mature destruction  of  abnormal  red  cells.  Compensatory  erythropoiesis  results 

in  marrow  hyperplasia.  Overgrowth  of  marrow  is  manifested  as  expansion  of 
the  medullary  spaces  and  atrophy  of  the  spongiosa  and  cortex.  In  this  disorder. 
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liowever,  anemia  is  usually  only  niodoratc  in  comparison  to  the  two  otluT  con- 
genital licmolytic  anemias  associated  witii  l)one  changes  i.e..  Mediterranean 

and  sickle  cell  ani'niia.  On  occasion  there  may  he  no  anemia  at  all.  On  the  other 
hand  in  some  instances  anemia  may  actually  he  severe.  Furthermore,  as  many 
cases  do  not  hecome  overt  until  late  childhood  or  adolescence  wlien  red  marrow 

is  disap])earing  or  has  been  converted  to  fatty  marrow  in  the  peri|)lu'ral  skeleton, 

Fig.  7.  Hereditary  Spheroovto.^is.  Skull  oi  II  year  old  patic  iii  widcniiifj  of  diploic 
spaee  in  the  frontal  and  parietal  bones.  The  trabeculae  in  the  inirietal  bone  are  arranged  in 
a  perpendicular  striated  pattern.  There  is  no  swelling  of  the  facial  bones.  (Courtesy  of  Dr. 
David  Baker.  New  York,  X.  Y.) 

roentgen  evidence  of  marrow  hyperplasia  in  the  tubular  bones  is  distinctly 
uncommon.  Since  red  marrow  i^ersists  in  the  central  skeletal  segments  roentgen 
signs  of  crythroid  hyj^crplasia  are  most  apt  to  be  found  in  these  areas  when  it 
occurs.  The  skull  is  the  most  frequently  involved  portion  of  the  skeleton  and 

the  bone  alterations  there,  which  are  similar  to  those  which  occur  in  other  con- 
ditions as  a  result  of  marrow  expansion,  are  distinctly  milder  and  occur  less 

often  in  spherocytic  anemia  than  in  ̂ Mediterranean  or  sickle  cell  anemia  (Fig. 
7).  In  those  instances,  however,  in  which  the  disease  occurs  with  some  severity 
in  young  children  long  bone  changes  may  be  demonstrated.  Improvement  in  the 
skeletal  alterations  following  splenectomy  has  been  reported  (21). 
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ACUTE  IDIOPATHIC  PERICARDITIS  WITH 
0 R A X ru ):m A  f(  )r m atk  )n 

A  Case  Repokt 

PHILIP  L.  HOROWITZ,  M.D,  and  ALAN  B.  ECHIKSOX.  M.D. 

Xew  York,  X.  Y. 

There  are  many  causes  of  the  syndrome  of  acute  pericarditis.  In  many  cases, 

a  sjiecific  etiology,  such  as  acute  rlieuuiatic  fever,  tuberculosis  or  fungal  infec- 
tions can  be  found.  In  other  instances  the  etiology  is  more  obscure.  The  latter 

cases  have  been  grouped  under  the  term  "acute  idiopathic  pericarditis,"  a  dis- 
ease with  a  typical  clinical  course  but  which  is  undoubtedly  of  varied  etiology. 

■'Acute  idiopathic  pericarditis"  was  first  described  l)y  Hodges  in  1854  (Ij. 
Little  attention  was  paid  to  this  condition  until  1942,  when  the  paper  by  Barnes 
and  Burchell  stimulated  interest  in  it  l2).  The  pathology  of  this  disease  has 
been  described  in  only  a  few  instances,  apparently  because  of  the  rarity  of  a 
fatal  outcome.  AYith  the  advent  of  open  pericardial  biopsy,  pathologic  studies 

have  been  made  in  several  nonfatal  cases.  Almost  invariably,  histologic  exam- 
ination has  revealed  a  nonspecific  inflammatory  reaction.  We  wish  to  present 

a  patient  who  demonstrated  the  typical  clinical  course  of  "acute  idiopathic 

pericarditis"  and  in  whom  granulomatous  lesions  were  found  in  the  pericardium 
on  biopsy.  There  has  been  only  one  other  instance  that  Ave  were  able  to  find 

in  the  literature;  the  case  reported  by  Movitt  et  al.  (3j,  in  which  similar  patho- 
logic findings  in  this  disease  were  described.  We  shall  also  discuss  the  differen- 

tial diagnosis  of  a  patient  with  acute  pericarditis  and  review  the  various 

etiologic  agents  which  may  be  responsible  for  granulomatous  lesions  of  the  peri- 
cardium. 

C.\SE  REPORT 

A.G.,  a  62  year  old  Puerto  Rican  female  was  admitted  to  The  Mount  Sinai 

Hospital  on  ̂ lay  2,  19o9.  Two  weeks  prior  to  admission  she  had  suffered  from 
a  mild  upper  respiratory  infection.  Four  days  prior  to  admission  she  noted  the 

onset  of  fever,  as  high  as  104°,  and  severe  substernal  and  interscapular  pain 
that  was  pl^iropericardial  in  nature.  Her  symptoms  persisted  and  were  asso- 

ciated with  progressive  dyspnea,  necessitating  emergency  admission  to  the 
hospital  at  2  a.m.  The  patient  specifically  denied  a  past  history  of  tuberculosis, 
rheumatic  fever,  arthritis,  rash,  prolonged  fever,  renal  disease,  hypertension, 
previous  chest  pain  or  pleurisy. 

Physical  examination  revealed  an  acutely  ill  ol)ese  female  writhing  in  bed 

and  complaining  of  severe  chest  pain.  The  temperature  was  102.6°,  the  pulse 
rate  was  regular  at  120/min,  respirations  were  shallow  at  40/min  and  the  blood 
|)ressure  was  110  85  with  marked  pulsus  paradoxus.  The  cervical  veins  were 
distended  when  the  patient  was  sitting  in  the  upright  position.  Examination  of 
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the  chest  revealed  dullness  in  the  left  paraspinal  area  but  no  bronchial  breath- 
ing in  this  region.  There  were  bilateral  basilar  rales.  The  heart  size  could  not 

be  determined  and  the  tones  were  of  good  quality.  No  murmurs,  rub  or  gallop 

could  be  heard.  The  liver  was  enlarged  to  three  finger-breadths  below  the  right 
costal  margin  and  was  moderately  tender  with  marked  hepatojugular  reflux. 
There  was  no  splenomegaly,  lymphadenopathy,  ankle  edema  or  eruptions. 

Admission  laboratory  examinations  I'evealed  a  normal  urinalysis,  a  hemo- 
globin of  10.3  Gm  i)er  cent  and  a  white  blood  cell  count  of  16,650  per  cu  mm 

with  70  segmented  neutrophils,  15  band  forms  and  15  lymphocytes.  The  eryth- 
rocyte sedimentation  rate  was  111  mm  per  hour.  Chest  x-ray  suggested  a 

"water  bottle"  cardiac  silhouette  and  revealed  small  bilateral  pleural  effusions. 
Fluoroscopy  demonstrated  the  absence  of  cardiac  pulsations.  The  electrocar- 

diogram (Fig.  1 )  showed  low  voltage  of  the  qrs  complexes,  elevation  of  the  ST 
segments  in  leads  I,  II,  and  aVF  and  depression  in  aVR.  and  incomplete  right 
bundle  branch  block.  The  venous  pressure  was  greater  than  300  mm  of  water 
and  the  decholin  circulation  time  was  18  seconds. 

Fk;.  1  (a).  Elec'tiocardiogiam  taken  on  admi.ssion  beforo  pericardiocentesi.s. 
Fig.  1  (b).  p]Ieotiocarcliogiam  taken  immediately  after  pericardiocentesis.  Note  in- 

creased voltage  of  QRS  complexes. 

During  the  first  two  hours  of  hospitalization  evidence  of  progressively  severe 

cardiac  tamponade  i-apidly  developed  as  manifested  by  marked  dyspnea,  di- 
minishing pulse  prei^sure  and  increasing  tachycardia.  An  emergency  i)ericardio- 

centesis  via  a  paraxiphoifl  ai)])roach  Was  therefore  performed  and  325  cc  of 

serosanguineous  fluid  was  removed,  and  100  cc  of  air  injected  into  the  peri- 
cardial sac.  There  was  dramatic  relief  of  pain  and  immediate  disappearance  of 

signs  of  tamponade  following  this  procedure,  as  evidenced  by  a  reduction  in  the 
venous  pressure  to  60  mm  of  water,  an  increased  qrs  voltage  on  the  electro- 

cardiogram (Fig.  1 )  and  disapj)earance  of  the  paradoxical  pulse.  X-rays  (Fig.  2 1 
revealed  a  hydropneumopericardium,  and  the  parietal  pericardium  appeared  to 
be  slightly  thickened ;  however,  it  was  smooth  and  did  not  reveal  any  nodularity. 

Studies  of  the  pericardial  fluid  revealed  many  red  blood  cells,  a  total  pro- 
tein of  6.0  Gm  per  cent,  negative  cell  block  for  malignant  cells  and  a  negative 

LE  preparation.  Gram  and  Ziehl-Nielson  strains  and  cultures  for  ])yogens. 

fungi  and  acid-fast  bacilli  demonstrated  no  organisms.  The  ])atient's  hospital 
course  is  summarized  in  Figure  5. 

With  a  presumptive  diagnosis  of  "acute  idiopathic  pericarditis"  with  effusion, 
and  because  of  the  sevei'ity  of  the  patient's  illness,  the  jiatient  was  started  on 
prednisone,  60  mg  i)er  day  in  divided  doses.  The  next  day,  a  moderately  loud 
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pericardial  friction  rub  was  heard  along  the  left  sternal  border  for  the  first  time. 
This  disappeared  after  three  days  and  was  never  audible  again.  Over  the  next 
several  weeks  all  signs  of  cardiac  tami)onade  disappeared.  The  ppd  #1  was 

negative  but  intermediate  strength  ppd  was  positive.  Numerous  LE  prepara- 
tions were  negative  and  the  antistreptolysin — 0  titer  was  166  units  on  two  oc- 

casions. The  serum  glutamic  oxaloacetic  transaminase  was  31  units.  On  several 

determinations,  agglutination  studies  against  apc,  Coxsackie  and  influenza  vi- 

FiG.  2.  Chest  x-ray  taken  immediately  after  pericardiocente.si.s  and  introduction  of  air 
into  pericardial  cavity.  Note  hydropneumopericardium  and  the  smooth  outline  of  the  peri- 
cardium. 

ruses  were  negative,  as  was  the  mumps  complement  fixation  test.  Serial  electro- 
cardiograms revealed  increasing  voltage  of  the  qr.s  complexes  and  the  ST 

segment  and  T  wave  changes  reverted  towards  normal.  Electrocardiographic 
evidence  of  a  myocardial  infarction  never  developed. 

Additional  laboratory  studies  revealed  the  blood  urea  nitrogen  to  be  10 

mg%  and  the  fasting  blood  sugar  86  mg'>^ .  The  total  jirotein  was  6.5  Gm^c  with 
3.0  Gm  of  albumin  and  3.5  Gm  of  globulin.  The  serum  sodium  was  142  niEq/L, 
and  potassium  4.4,  the  chloride  104.  and  the  carbon  dioxide  combining  power  27.7 

mEq/L.  The  serum  bilirubin  was  0.2  mg'^i  and  the  total  cholesterol  138  mg9c. 
The  alkaline  phosphatase  was  initially  elevated  to  16.5  King-Armstrong  units 
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but  shortly  thereafter  fell  to  8.5  units  and  remained  in  this  range.  The  pro- 
thrombin time  was  13.5  seconds  with  a  control  of  12  seconds.  The  tliymol 

turbidity  was  1  unit  and  the  cephalin  fiocculation  was  negative.  The  serum 
amylase  was  27  units.  Numerous  blood  cultures  were  negative  as  Avere  the 
febrile  agglutinins.  Serum  electroj^horesis  was  normal  except  for  somewhat  low 

gamma  globulin.  A  chest  x-ray  (Fig.  3)  taken  five  days  after  admission,  still 
showed  an  enlarged  cardiac  silhouette.  However,  by  the  16th  hospital  day  the 

chest  x-ray  (Fig.  4  )  revealed  a  normal  sized  heart  and  clear  lung  fields,  and  sub- 

sequent chest  films  taken  serially  throughout  the  patient's  course  were  normal. 
A  gall  bladder  series  was  negative. 

In  view  of  the  negative  cultures  of  the  pericardial  fluid  for  acid-fast  bacilli, 

Fig.  3.  Chest  x-ray  taken  on  the  fifth  hospital  day  demonstrating  an  enlarged  cardiac 
silliouette,  with  an  appearance  suggesting  fluid  in  the  pericardial  space. 

Fig.  4.  Chest  x-ray  on  the  sixteenth  hospital  day  showing  a  diminution  in  the  size  of  the 
cardiac  silhouette. 

pyogens  and  fungi,  and  the  negative  lupus  prejiarations  and  asl-o  titers,  a  diag- 

nosis of  "acute  idiopathic  pericarditis"  was  made.  This  impression  was 
further  strengthened  by  the  patient's  dramatic  response  to  prednisone  in  the  ab- 

sence of  antituberculous  chemotherajn'  and  antibiotics.  Treatment  was  predni- 
sone was  therefore  continued  in  gradually  diminishing  dosage,  and  by  the  four- 

teenth hospital  day  the  patient  was  essentially  well.  By  the  ninteenth  hospital 

day  the  dose  of  prednisone  had  been  reduced  to  10  mg  jx'r  day.  However,  on 

the  twenty-first  day  the  patient  had  a  fever  of  102°,  pleuropericardial  pain, 
a  pulsus  paradoxus,  acute  T  wave  inversions  in  leads  Vi  to  Vf,  of  the  electro- 

cardiogram and  distant  heart  tones.  Our  impression  was  that  the  pericarditis 
had  recurred,  associated  with  the  decrease  in  steroid  dosage;  therefore,  the  dose 

of  prednisone  was  increased  to  60  mg  daily  with  rapid  relief  of  symptoms. 
However,  leukocytosis  and  a  rapid  sedimentation  rate  persisted,  and  there 
were  occasional  slight  elevations  in  the  temperature.  Because  of  these  findings 



ACUTE  IDIOPATHIC  PERICARDITIS 125 

steroid  tliciapy  in  doses  of  60  nig  per  day  was  maintained  for  four  weeks.  Dur- 
ing this  period  the  patient  had  epigastric  distress.  An  u|)per  gastrointestinal 

series  was  taken  and  revealed  a  duodenal  ulcer,  necessitating  the  institution 
of  an  ulcer  regimen  and  gradual  reduction  in  steroid  dosage.  By  the  81st  hospital 
day  the  patient  w\t,s  taking  20  mg  of  prednisone  per  day,  when  slie  suddenly 
suffered  a  second  recurrence  of  pericarditis.  She  was  again  given  60  mg  of 
prednisone  daily,  with  complete  symptomatic  relief  but  with  persistence  of 
leukocytosis  (perhaps  secondary  to  steroid  therapy  )  and  an  elevated  sedimenta- 

tion rate. 

Because  of  the  obscure  nature  of  the  illness  and  the  prolonged  disability,  it  was 
decided  to  obtain  an  open  pericardial  biopsy.  Accordingly,  on  the  lOStli  hospital 

A.6. 
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Fig.  5.  Chart  .-;ummarizing  the  patient's  hospital  course. 

day,  after  three  days  of  treatment  with  streptomycin  and  i.soniazid,  the  patient 
was  taken  to  the  operating  room  where,  under  general  anesthesia,  the  chest 
was  entered  through  the  fourth  left  intercostal  space.  The  pericardium  was  ex- 

posed and  appeared  slightly  thickened.  A  biopsy  of  the  parietal  pericardium  was 
performed  and  a  small  (luantity  of  pericardial  fluid  was  obtained  for  culture. 

Pathologic  sections  (Fig.  6j  revealed  "focal  chronic  inflammation  and  epithe- 
lioid cell  and  giant  cell  granulomata."  There  was  no  caseation.  Acid-fast  bacilli 

were  not  recovered  from  the  fluid.  The  pericardial  tissue  was  also  sent  for  cul- 
ture but  was  unfortunately  misplaced. 

In  view  of  the  negative  cultures  of  the  pericardial  fluid,  the  acute  onset  of 
illness  and  the  dramatic  resi)onse  to  steroids  alone,  it  was  our  belief  that  the 
patient  did  not  have  tuberculous  pericarditis.  However,  the  finding  of  epithe- 

lioid cell  granulomatous  lesions  in  the  pericardium  was  a  most  disturbing  fea- 
ture. Because  of  our  concern  over  the  possibility  of  tuberculous  pericarditis  it 

was  deemed  best  to  continue  the  ])atient  on  antituberculous  chemotherapy  with 
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isoniazid  in  doses  of  300  mg  per  day.  Prednisone,  however,  was  gradually  re- 
duced and  by  the  120th  day  was  stopped  completely. 

HoweA-er.  two  days  later  the  patient  suffered  her  third  clinical  relapse  with 

Fig.  6(a).  Section  of  pencaiduun  demonstiatmg  granulomata. 

Fig.  6  (b).  Higher  power  magnification  (X200)  of  a  granuloma  demon,strating  epitheloid 
and  giant  celk. 

fever  and  chest  pain.  She  again  responded  within  hours  to  reinstitution  of  pred- 

nisone in  doses  of  40  mg  per  day.  After  nine  days  the  dosage  of  prednisone  was 

again  reduced,  and  by  the  159th  hospital  day  was  stopped  completely.  The  pa- 
tient was  then  observed  for  one  week  in  the  hospital,  during  which  time  she 

remained  entirely  well.  At  this  time  a  liver  biopsy  was  negative,  revealing 

no  granulomata.  It  was  intended  to  oi:)serve  the  patient  for  a  longer  period  of 
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time  but  at  her  int;i.-«tence  ̂ lie  was  discharj!;e(l  from  tlie  hospital  on  tlic  166th  iios- 
pital  day,  on  a  regimen  of  isoniazid  300  mg  per  day  and  without  steroids. 

Two  days  hiter  (nine  days  after  withch-awal  of  prednisone)  the  patient  was 
readmitted  to  tlie  hospital  stating  that  on  the  evening  of  the  day  of  discharge 
she  had  fever,  chills,  and  substernal  pleuritic  pain  which  then  localized  to  the 
right  lower  anterior  chest.  Tliere  was  no  cough  or  hemoptysis.  On  physical 

examination  tlie  temperature  was  103.2°,  the  i)ulse  130/min.  and  regular,  respira- 
tions 20/min.,  and  the  blood  i)ressure  150/80.  There  was  a  patch  of  line  rales 

at  the  right  base  i)Osteriorly.  The  heart  was  not  enlarged,  the  sounds  had  a  tic 

tac  quality  and  the  rate  was  130  per  minute  and  regular.  Tliere  was  no  peri- 
cardial or  pleural  friction  rub. 

Laboratory  data  revealeil  a  hemoglobin  of  12  LUn' ( ,  a  white  blood  cell 
count  of  15,000  per  cu  iiiiii  with  51  segmented  neutrophils,  30  band  forms, 
11  lymphocytes,  and  8  monocytes.  The  erythrocyte  sedimentation  rate  was  99 

mm  i)er  hour.  Urinalysis  was  negative.  The  venous  pressure  and  decholin  circu- 
lation time  were  normal.  Blood  culture  was  negative.  The  electrocardiogram  and 

chest  x-ray  were  unchanged  from  ]jrevious  studies;  the  electrocardiogram  re- 
vealing nonspecific  T  wave  changes  in  the  precordial  leads,  (inverted  or  di- 

phasic T  in  Vi  to  V4),  and  the  x-ray  revealing  a  normal  sized  heart  and  clear 
lungs.  Additional  tests  included  negative  coccidioidin  blastomycin  and  histo- 
plasmin  skin  tests,  absence  of  ova  and  i)arasites  from  the  stool  and  negative 
Brucella  agglutinins.  A  Nickerson  Kveim  test  was  negative  as  was  a  Frei  test. 

It  was  felt  that  this  episode  represented  the  fourth  exacerbation  of  illness 

secondary  to  steroid  withdrawal.  As  a  therapeutic  trial  the  patient  was  given  an 

immediate  dose  of  30  ing  of  jn'ednisone.  Within  four  hours  there  was  a  dramatic 
improvement  in  her  condition  with  marked  relief  of  pain,  drop  in  temperature 

to  100°  and  clearing  of  the  lungs.  Accordingly  she  was  started  on  60  mg  of 
prednisone  daily.  Once  again  she  did  very  well  except  for  a  persistent  elevation 

of  the  ESR  in  the  range  of  50-80  mm  per  hour.  Because  of  her  proved  peptic 
ulcer,  the  development  of  a  mild  steroid  diabetes,  and  the  feeling  that  steroids 
might  be  prolonging  her  illness,  it  was  decided  to  make  one  final  attempt  to 
withdraw  steroids  and  treat  any  exacerbation  with  salicylates.  It  was  our  plan 
that  should  this  fail  to  bring  the  illness  to  a  halt,  consideration  would  then  be 
given  to  submitting  the  patient  to  pericardiectomy.  Therefore,  prednisone  was 

tapered  and  on  the  49tli  ho.si)ital  day  it  was  completely  stopped.  As  we  ex- 
pected, on  her  fourth  day  off  steroids  the  patient  had  a  full  blown  exacerbation  of 

her  illness  with  fever  to  102.4°,  representing  her  fifth  recurrence  since  the  on- 
set of  the  disease.  She  was  maintained  on  antituberculous  chemotherapy  and 

started  on  acetylsalicylic  acid,  7.2  grams  per  day.  She  gradually  responded 
to  this  therapy  and  after  ten  days  of  fever  and  chest  pain,  became  afebrile  and 

asymptomatic.  Aspirin  was  continued  for  a  total  of  35  days,  gradually  tapered 

and  then  stopped.  Further  observation  for  ten  days  revealetl  no  recui-rence  of 
illness.  She  was  discharged  on  January  21,  1960,  to  be  followed  in  the  out- 

patient clinic.  When  last  seen,  seven  months  after  discharge,  she  was  entirelv 
well. 
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To  summarize,  this  patient  had  acute  pericarditis  following  an  upper  respira- 
tory infection.  The  course  was  complicated  by  a  hemorrhagic  effusion  with 

cardiac  tamponade  which  was  relieved  by  pericardiocentesis.  Subsequently,  the 

patient  had  a  prompt  response  to  adrenocortical  steroids  only  to  suffer  five  re- 
currences of  her  illness,  all  of  which  were  milder  than  the  original  episode.  These 

occurred  at  periods  when  steroids  had  been  discontinued  or  rapidly  decreased  in 
dosage.  Four  of  these  recurrences  responded  promptly  to  reinstitution  of  large 
doses  of  prednisone,  and  the  fifth  to  salicylate  therapy.  It  should  be  noted  (Fig. 
5)  that  three  recrudescences  of  disease  occurred  while  the  patient  was  being 
treated  with  isoniazid.  Because  of  her  prolonged  illness  and  in  order  to  clarify 

the  nature  of  the  disease,  a  pericardial  biopsy  was  performed  and  revealed  non- 
caseating  granulomata.  !Many  further  diagnostic  studies  failed  to  reveal  a 
specific  etiology. 

Because  our  patient's  course  was  typical  of  "acute  idiopathic  pericarditis,"  a 
search  of  the  literature  was  undertaken  to  find  if  there  were  any  instances  of 
this  disease  demonstrating  granulomatous  lesions.  We  were  able  to  discover 

only  one  similar  case,  that  described  by  Movitt  et  al.  (3).  We  wish,  therefore, 

to  present  our  reasons  for  believing  that  this  patient  had  "acute  idiopathic 

pericarditis,"  and  to  discuss  briefl}'  the  previous  descriptions  of  the  pathology 
of  this  disease  and  differential  diagnosis  of  a  patient  with  acute  pericarditis. 

DISCUSSION 

"Acute  idiopathic  pericarditis"  is  an  illness  with  an  abrupt  onset,  a  febrile 
course  and  usually  an  excellent  prognosis.  It  is  preceded  by  a  respiratory  in- 

fection in  fifty  to  eighty  per  cent  of  cases  (4-6).  The  history  of  such  an  in- 
fection, as  was  obtained  from  our  patient,  in  the  presence  of  acute  peri- 

carditis is  strongly  suggestive  of  the  diagnosis  of  "idiopathic  pericarditis"  (7). 
The  onset  of  symptoms  is  typically  sudden  in  "acute  idiopathic  pericarditis"  (7) 
whereas  tuberculous  infection  of  the  pericardium,  the  chief  differential  diag- 

nostic possibility  in  the  present  case,  usually  presents  insidiously  (8).  "Acute 
idiopathic  pericarditis"  is  two  to  ten  times  more  frequent  in  males  than  females 
(4,  9)  and  has  a  peak  age  incidence  in  the  fourth  decade  (9)  ;  however,  it  fre- 

quently is  seen  in  older  age  groups  (5,  10). 
Chest  pain  is  the  most  common  presenting  symptom  in  this  disease  (4,  6,  11 ), 

and  is  usually  pleuropericardial  in  nature,  being  increased  by  motion,  swallow- 
ing, deep  inspiration  and  cough  (9,  12) .  The  pain  is  typically  substernal  or 

precordial  in  location  and  frequently  radiates  to  the  neck,  shoulders  and  arms 

(9,  13).  Over  ninety-five  per  cent  of  patients  with  "acute  idiopathic  peri- 
carditis" will  have  pain  at  some  time  during  the  course  of  their  illness  (12,  14). 

Our  patient  demonstrated  the  typical  pain  pattern  of  this  disease.  On  the  other 
hand,  tuberculous  pericarditis  is  often  painless  (4,  6,  8)  and  patients  with  uremic 
or  rheumatic  pericarditis  rarely  complain  of  pain  (6,  7,  10). 

Fever  occurs  in  more  than  eighty  per  cent  of  cases  of  "acute  idiopathic 
pericarditis."  It  may  be  as  high  as  105°  and  be  associated  with  chills  (9.  14). 
The  fever  may  persist  for  a  period  of  from  two  days  to  three  months  (14). 
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A  pcricarilial  friction  rub  is  tlie  most  coniiiion  fimlin<;  on  pliysical  examina- 
tion, hein^;  present  in  50  to  75  per  cent  of  cases  (4,  9,  12),  and  is  of  varying 

intensity  ami  duration  (14 1.  It  sliould  he  noted  that  the  disease  can  occur 
without  a  rub  ever  being  audible.  Pleural  effusions  are  seen  in  approximately 

sixty  per  cent  of  patients  and  are  usually  left-sided  or  bilateral  (5,  9,  12). 
Pulmonary  infiltrations  are  somewhat  less  fre(|Uently  found  (5l.  Electrocardio- 

graphic (9,  10.  15.  16l  antl  radiograjjliic  changes  (17l  of  j)ericarditis  may  or 
may  not  be  present  (  5,  6). 

Leukocytosis  (4.9. 14)  and  an  elevated  erythrocyte  sedimentation  rate  (9,  12) 

are  common  findings  in  this  tlisease  and  were  seen  in  this  case.  The  serum  glu- 
tamic oxaloacetic  transaminase  is  usually  not  elevated,  but  increased  levels  may 

be  seen  if  there  is  significant  subpericardial  necrosis  (13.  18.  19). 

While  "acute  idiopathic  pericarditis"  often  has  a  short  duration  and  a  good 
prognosis,  recurrences  are  common,  occurring  in  approximately  thirty  per  cent 
of  cases  (65).  These  may  be  multiple  and  produce  jirolonged  disability  as  in  our 

patient  (27).  In  fact,  the  disease  has  been  called  "recurrent  pericarditis"  (4). 
It  should  also  be  emphasized  that  shock  and  cardiac  tamponade  are  seen  on  oc- 

casion (7.  13,  20 1.  These  complications  are  rare  Init  reciuire  immediate  recog- 
nition and  treatment.  We  believe  tliat  pericardiocentesis  was  a  life-saving 

procedure  in  the  present  case.  Frank  effusions  occur  in  about  twenty  per  cent  of 

patients  with  "acute  idiopathic  pericarditis"  (21)  and  are  usually  sanguineous 
as  in  our  patient  ( 4,  6.  22.  23 1 .  There  is  some  evidence  that  the  disease  can  ])ro- 
gress  to  chronic  constrictive  pericarditis,  a  point  that  will  be  discussed  in  greater 

detail  later  in  this  paper  (5,  9).  Several  deaths  have  been  reported  in  "acute 

idioi)athic  pericarditis."  some  of  which  occurred  when  i)atients  had  been  inad- 
vertently anticoagulated  because  of  an  erroneous  diagnosis  of  acute  myocardial 

infarction  (7,  24,  25 1. 

The  induction  of  a  pneumopericardium  following  pericardiocentesis  is  a  valu- 
able procedure  and  will  usually  tlemonstrate  a  smooth  pericardium  without 

nodularity  in  "acute  idiopathic  jjcricarditis"  on  post-tap  films.  These  were 
the  findings  in  our  patient  (Fig.  2).  In  tuberculous  or  neoplastic  i)ericarditis, 

on  the  other'hand,  a  thickened,  ragged  pericardium  is  seen  (17). 
"Acute  idiopathic  pericarditis"  is  undoubtedly  of  varied  etiology.  Several 

authors  attribute  it  to  hyj)ersensitivity  (26 1  and  the  syndrome  has  been  re- 
ported to  have  followed  injections  of  diphtheria  and  tetanus  antitoxin  (27).  The 

most  common  cause  is  probably  viral,  and  there  are  well-documented  cases 
reported  in  as.<ociation  with  Cox^ackie  viruses  (28-30)  and  the  viruses  of  in- 
fiuenza  (31).  mumps  (32i.  juimary  atypical  pneumonia  (33i  and  infectious 
mononucleosis  (34). 

In  view  of  the  finding  of  granulomatous  lesions  in  the  pericardium,  and  the 

prolonged  nature  of  this  patient's  illness,  tuberculous  pericarditis  was  seri- 
ously considered  in  the  jiresent  case.  Harvey  and  Whitehill  (35 1  found  that 

tuberculous  pericarfiitis  usually  has  a  slow  and  insidious  onset  with  malaise, 
weakness  and  anorexia  as  prominent  complaints.  While  25  per  cent  had  dull 

vague  che.«t  pain,  excruciating  ])ain  of  acute  onset,  as  seen  in  our  jiatient.  was 
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quite  rare.  The  most  common  symptom  was  dyspnea,  followed  closely  in  fre- 
quency by  complaints  of  peripheral  edema  and  ascites.  Only  25  per  cent  of 

patients  were  febrile.  A  pericardial  friction  rub  was  heard  in  only  one-third 

of  cases,  while  distended  cervical  veins,  Ewart's  sign,  hepatomegaly,  ascites 
and  edema  were  found  in  over  fifty  per  cent.  The  pericardial  fluid  was  bloody  in 

14  and  yellowish-green  in  5  patients;  and,  in  4  of-5  cases,  tubercle  bacilli  were 
cultured  from  the  fluid  during  life.  The  authors  pointed  out  that  patients  with 

tuberculous  pericarditis  either  progressed  to  frank  congestive  failure  or  eventu- 
ally had  evidence  of  clinically  apparent  tuberculosis  in  other  organs.  !Micro- 

scopic  examination  of  the  pericardium  u.sually  reveals  chronic  nonspecific 
granulation  tissue. 

Keefer  (8)  pointed  out  that  coexistent  tuberculosis  of  the  lung  or  pleura 
was  the  exception  rather  than  the  rule  in  tuberculous  pericarditis.  Indeed, 

"primary  tuberculosis  of  the  pericardium,"  an  entity  in  which  no  other  clinically 
evident  focus  of  tuberculosis  is  present,  is  frequently  seen.  Keefer  also  stressed 
the  fact  that  the  likelihood  of  finding  tubercle  bacilli  was  far  greater  in  the 

presence  of  hemorrhagic  fluid.  Many  of  his  patients  were  wasted,  chronically 
ill  and  in  cardiac  failure.  Stepman  and  Owyang  (36)  also  commented  on  the 
difficulty  of  culturing  tubercle  bacilli  from  serous  pericardial  fluid,  and  pointed 

out  that  pneumopericardium,  artificially  induced  after  pericardiocentesis,  in- 
variably revealed  a  thickened  pericardial  lining  in  tuberculous  pericarditis. 

That  this  disease  can  be  recurrent  was  shown  by  Janovsky  et  al.  (37)  who 
reported  a  patient  who  suffered  recurrent  attacks  of  chest  pain  simulating 

"acute  idiopathic  pericarditis."  The  diagnosis  of  tuberculous  pericarditis  was 
made  after  pericardial  biopsy.  Although  histologically  no  tubercles  were  seen, 
culture  of  the  tissue  was  positive. 

Prior  to  the  advent  of  antituberculous  chemotherapy,  almost  all  patients 
with  tuberculous  pericarditis  died  of  their  disease.  Goyette,  Overholt  and 
Rappaport  (38)  treated  27  patients  with  drugs,  bed  rest  and  aspiration  of  fluid 
for  relief  of  tamponade.  This  therapy  was  successful  in  78  per  cent  of  the  cases 
with  a  rapid  subsidence  of  symptomatology. 

The  diagnosis  of  tuberculous  pericarditis  in  our  patient  is  unlikely  because 
of  the  sudden  onset  of  the  disease,  the  history  of  an  upper  respiratory  infection 

preceding  the  appearance  of  chest  pain  by  one  week,  and  the  fact  that  the  pa- 
tient never  appeared  chronically  ill.  The  absence  of  thickening  and  nodularity 

of  the  pericardium  after  artificial  ]ineumopericardium,  the  failure  to  culture 
tubercle  bacilli  from  the  pericardial  fluid,  the  excellent  clinical  response  to 

steroids  without  concomitant  antituberculous  chemotherapy  (whereas  in  tuber- 
culous pericarditis  one  would  expect  an  exacerbation  of  the  disease  with  such 

treatment ) ,  the  repeated  recurrences  of  the  illness  on  steroid  withdrawal  despite 

continuing  isoniazid  therapy  and  the  failure  to  find  tuberculosis  elsewhere  repre- 
sent other  strong  arguments  against  the  diagnosis  of  tuberculous  pericarditis. 

Unfortunately,  cultures  of  the  pericardial  tissue  were  misplaced,  but,  in  the 
present  case,  the  weight  of  evidence  is  against  a  tuberculous  etiology. 

The  pathologic  findings  in  the  pericardium  made  us  also  consider  sarcoidosis 
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as  a  possible  diagnosis.  Sarcoid  involvoincnt  of  the  pericardium  is  apparently 
quite  rare  and  is  not  mentioned  by  Longcope  and  Freiman  (39)  in  their  review 

of  sarcoidosis.  In  1914,  Schaumann  (40)  described  a  case  with  sarcoid  granulo- 

mata  in  the  pericardium,  but  since  then  only  isolated  rejiorts  (41-431  have  men- 
tioned the  presence  of  such  lesions  at  postniortem.  As  far  as  we  could  discover, 

there  is  not  a  single  reported  instance  in  which  sarcoid  pericarditis  was  evi- 
dent clinically.  In  our  i)atient,  the  lack  of  peripheral  adenopathy  and  absence 

of  visceral  involvement,  the  failure  to  demonstrate  granulomata  on  liver  biopsy, 
and  the  negative  Kveim  test  which,  in  this  institution,  is  almost  always  i)ositive 
in  sarcoidosis  make  this  diagnosis  highly  unlikely. 

Granulomatous  pericarditis  may  be  associated  with  various  fungal  infections. 
Acute  pericarditis  has  been  described  with  histoplasmosis  (44),  actinomycosis, 
blastomycosis  and  strejitothrix  infections  (6,  45),  but  is  a  rare  manifestation  of 

mycotic  disease.  That  a  fungus  did  not  cause  our  patient's  illness  is  evidenced 
by  the  negative  cultures  of  the  pericardial  fluid,  the  negative  skin  tests,  the 

lack  of  mycotic  invoh-ement  of  other  organs  and  the  dramatic  response  to  adreno- 
cortical steroids. 

Other  infectious  agents,  such  as  the  various  pyogenic  bacteria,  are  capable 
of  causing  acute  pericarditis  and  the  syndrome  may  be  seen  in  association  with 
tularemia  (46),  echinococcosis  (6l,  amebiasis  (45),  lymphogranuloma  venereum 
( 14 )  and  toxoplasmosis  ( 47 ) .  It  is  obvious  that  none  of  these  diseases  caused  our 

patient's  illness. 
Diseases  of  connective  tissue  can  cause  the  syndrome  of  acute  pericarditis. 

Handfort  and  ̂ ^'oo(ll)ury  (48)  described  a  case  of  rheumatoid  arthritis  as- 
sociated with  a  fatal  pericarditis  which  followed  a  respiratory  infection.  Their 

patient  had  a  hemorrhagic  effusion  and  at  autopsy  had  granulomatous  lesions  in 

the  pericardium. 'These  authors  I'eviewed  the  literature  and  discovered  several 
other  cases  of  pericarditis  secondai'V  to  rheumatoid  arthritis.  Our  patient  had 
no  evidence  of  joint  disease. 

McCuiston  and  Moser  (7)  have  reviewed  the  pericarditis  occurring  in  dis- 
seminated lupus  erythematosus  and  have  attempted  to  differentiate  it  from 

"acute  idiopathic  pericarditis."  These  authors  found  that  while  lujius  peri- 
carditis is  frequently  painless,  28.6  per  cent  of  their  patients  had  an  illness  in- 

distinguishable from  "acute  idiopathic  pericarditis."  This  group  did  not  have 
other  manifestations  of  disseminated  lupus  for  i)eriods  of  from  eighteen  months 

to  twenty-two  years  following  their  attack  of  acute  pericarditis.  They  jioint 
out,  as  do  other  observers  (49),  that  the  L.E.  phenomenon  may  be  induced 
by  pericardial  fluid.  Our  patient  had  several  negative  L.E.  tests  including  one 

performed  on  fluid  obtained  by  pericardiocentesis.  McCuiston  and  Moser  con- 
sider an  elevated  white  blood  count  and  a  history  of  a  preceding  respiratory 

infection,  as  found  in  our  case,  to  be  arguments  against  the  diagnosis  of  lupus 
in  a  patient  with  acute  pericarditis.  These  considerations  and  the  granulomata 

found  in  our  patient's  pericardium  make  the  diagnosis  of  lupus  erythematosus 
most  unlikely. 

"Acute  idiopathic  pericarditis,"  the  postmyocardial  infarction  syndrome 
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described  by  Dressier  (501  and  the  postcardiotomy  syndrome  (26)  have 

identical  symptomatology.  Dressler's  syndrome  usually  responds  dramatically 

to  steroids,  as  did  the  present  case,  and  may  be  present  after  a  "silent"  myo- 
cardial infarction.  The  lack  of  electrocardiographic  changes  of  an  infarction,  the 

history  of  a  preceding  respiratory  infection  and  the  normal  serum  glutamic 

oxaloacetic  transaminase  level  practically  eliminate  the  postmyocardial  in- 
farction syndrome  from  consideration  here. 

Other  causes  of  acute  pericarditis  such  as  trauma,  neoplasm,  uremia  and 
acute  rheumatic  fever  obviously  do  not  apply  to  the  present  case. 

We  realize  that  "acute  idiopathic  pericarditis"  is  a  diagnosis  of  exclusion 
(5) ;  and,  the  finding  of  granulomata  led  us  to  search  vigorously  for  a  specific 

etiology.  In  the  preceding  discussion,  we  have  pointed  out  that  the  lack  of  evi- 
dence for  a  specific  cause,  the  history  of  a  preceding  respiratory  infection  and 

the  dramatic  response  to  steroids  indicate  that  our  patient's  illness  must  be 
categorized  as  "acute  idiopathic  pericarditis."  Further  evidence  supporting  this 
thesis  is  the  recurrent  nature  of  her  illness,  on  steroid  reduction  and  the  fact 
that  there  were  three  recurrences  while  she  was  being  treated  with  isoniazid. 

A  search  through  the  literature  reveals  only  one  previously  described  instance 

of  granulomatous  pericardial  lesions  in  a  patient  -whose  clinical  course  was 

that  of  "acute  idiopathic  pericarditis."  Movitt  et  al.  (3)  described  two  cases 
of  acute  pericarditis  associated  with  Coxsackie  virus  infection.  Pericardial 

biopsy  in  one  of  these  cases  showed  "small  granuloma-like  foci  and  chronic 
inflammatory  reaction."  These  authors  did  not  elaborate  further  on  the  patho- 

logic findings  and  the  relationship  to  our  case  is  hard  to  determine. 

Gould,  in  his  textbook  on  the  pathology  of  the  heart  (51 ) ,  describes  the  pathol- 

ogy of  "acute  idiopathic  pericarditis"  as  "a  serofibrinous  reaction  progressing 
to  nodular  and  villous  formation  with  pus  in  some  cases."  Histologically,  the 
pericardium  is  at  first  co^-ered  with  fil)rin  with  many  enmeshed  polymorpho- 

nuclear cells  and  a  few  lymphocytes.  Gradually  granulation  tissue  was  formed. 
He  does  not  mention  the  presence  of  granulomatous  lesions. 

Proudfit  and  Effler  (52)  describe  only  nonspecific  inflammation  in  their  cases 

of  "acute  idiopathic  pericarditis."  Williams  et  al.  (20)  found  "acute  and 
chronic  fibrinopericarditis  and  chronic  inflammation"  in  four  cases  of  "acute 

idiopathic  pericarditis."  Jaffe  and  Kallman  reported  a  case  of  chronic  peri- 
carditis of  unknown  etiology  associated  with  massive  effusion  treated  with  peri- 

cardiectomy  (53).  Histologic  sections  of  the  pericardium  demonstrated  "general- 
ized thickening  with  fibrous  tissue,  nonspecific  round  cell  infiltrates;  no 

granulomata  or  intrinsic  vessel  changes  were  seen."  Zinsser  et  al.  (54-56), 
performed  pericardiectomy  on  eight  patients  with  recurrent  benign  pericarditis. 
In  none  were  granulomatous  lesions  found.  Several  other  authors  (10,  11,  15,  22, 
24,  25,  64)  have  described  the  microscopic  appearance  of  the  pericardium  in  this 
disease  as  that  of  a  nonspecific  inflammatory  reaction. 

We  therefore  believe  that  our  patient  is  the  second  case  to  be  reported  in 

the  literature  of  "acute  idiopathic  pericarditis"  with  granulomatous  lesions  of 
the  pericardium. 
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An  open  pericardial  biojisy  was  done  in  this  case  because  of  the  prolonged 
course  and  hick  of  definitive  chagnosis.  Kffler  and  Proudfit  (27,  52 1  pointed  out 

that  traditionally  pericarditis  of  undett'rniined  etiology  is  considered  tuber- 
culous. However,  a  diagnosis  of  tuberculous  pericarditis  is  often  difficult  to 

prove  because  specimens  of  pericardial  fluid  when  smeared,  cultured  and  in- 
noculated  into  guinea  pigs  may  l)e  negative.  They  therefore  performed  open  ]H'ri- 
cardial  biojisy  in  a  series  of  twenty-two  patients  for  diagnostic  reasons,  and  to 
create  a  pleuropericardial  hiatus  for  the  drainage  of  pericardial  fluid  into  the 
pleural  cavity.  Two  of  these  patients  had  positive  cultures  of  this  tissue  despite 
a  microscopic  appearance  of  nonspecific  inflammatory  reaction.  Williams  and 

Soutter  treated  jiericardial  tamponade  in  "acute  idiopathic  pericarditis"  in  a 
similar  fashion  with  good  results  {20 \. 

Because  of  our  patient's  prolonged  and  disabling  illness,  consideration  was 
given,  on  several  occasions,  to  the  performance  of  a  pericardiectomy.  Shumaker 
and  Harris  (581,  Jaffa  and  Kallman  (53l  and  Crastnoi)ol  ct  al.  (59).  all  have 

reported  the  successful  treatment  of  disabling  recurrent  massive  pericardial 

effusion  in  "acute  idiopathic  pericarditis"  by  pericardiectomy.  Zinsser  and  his 
co-workers  (54-56)  have  extended  tliis  concept  and  now  advocate  pericardi- 

ectomy as  the  treatment  of  choice  in  recurrent  disal)ling  cases  of  this  disease 

without  eft'usion.  They  j^resented  a  series  of  eight  i)atients  all  of  whom  had 
failed  to  respond  to  antibiotics  and  antituberculous  chemotherapy  and  two  of 

whom  had  no  response  to  steroids.  These  patients  had  prolonged  recurrent  jieri- 
carditis.  Pericardiectomy  was  performed  under  coverage  with  antituberculous 
chemotherapy  witlj  complete  termination  of  illness  in  all  cases.  Zinsser  stresses 

that  most  cases  of  "acute  idiopathic  pericarditis"  are  indeed  benign  and  of 
short  duration;  but,  he  feels  that  those  which  are  prolonged  and  recurrent  should 
be  treated  with  pericardiectomy.  He  jjrefers  this  procedure  to  the  prolonged 
use  of  steroids  because  of  the  dangers  inherent  in  the  use  of  these  drugs.  In  our 

patient,  as  was  stated,  consideration  was  given  to  pericardiectomy,  but  the 
subsidence  of  the  illness  on  asjiirin  and  the  lack  of  further  recurrences  have 
precluded  this  form  of  therapy. 

The  response  to  steroids  in  the  present  case  is  of  great  interest.  These  drugs 

have  been  found  to  be  useful  not  only  in  "acute  idiopathic  pericarditis"  (65), 
but  also  in  the  postcardiotomy  syndrome  (26 1  and  in  Dressler's  syndrome  (60 1. 
However,  while  these  diseases  often  respond  to  steroid  thera])y,  several  dis- 

quieting features  attend  their  use.  Kilbourne  showed  that  the  administra- 
tion of  steroids  to  animals  innoculated  with  Coxsackie  viruses  produced  ex- 

tensive myocardial  damage  and  spread  of  the  virus  (61 1 .  Since  Coxsackie  viruses 

have  been  shown  to  cause  "acute  idiopathic  pericarditis"  (28-30,  62),  it  is  con- 
ceivable that  steroids  might  aggravate  and  prolong  the  illness  in  such  instances. 

Dressier  reported  a  case  of  the  jiostmyocardial  infarction  syndrome  treated  with 
steroids  for  two  years  with  exacerbations  occurring  on  their  withdrawal  (601. 
He  emphasized  that  steroids  should  not  be  used  in  all  cases  of  this  syndrome  but 
only  in  those  patients  who  are  severely  ill.  With  respect  to  our  patient,  it  was  our 

clinical  impression  that  her  illness  may  have  been  prolonged  by  steroids.  W^e 
therefore  decided  when  steroid  therapy  was  stopped  for  the  last  time,  not  to 
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reinstitute  it  as  soon  as  pain  and  fever  recurred  but  to  reserve  it  for  use  only 

if  the  patient  became  critically  ill.  The  patient  did  well  with  aspirin  and  has 
continued  in  good  health  since,  without  any  medication.  We  therefore  feel 

that  steroids  should  be  used  in  "acute  idiopathic  pericarditis"  only  in  those  pa- 
tients who  appear  to  be  critically  ill. 

Chronic  constrictive  pericarditis,  as  a  sequel  to  "acute  idiopathic  peri- 
carditis," is  apparently  a  distinct  possibility.  Paul,  Castleman  and  White,  in 

describing  53  cases  of  constrictive  pericarditis,  pointed  out  that  in  the  majority 
of  their  patients  no  specific  etiology  could  be  found  (63).  In  three  of  these 
patients,  there  was  a  previous  history  of  acute  pericarditis  with  development  of 
constrictive  pericarditis  soon  thereafter.  In  three  other  cases,  there  was  a  past 

history  of  an  episode  suggestive  of  acute  pericarditis.  Rabiner  et  al.  (64),  de- 

scribe a  forty  year  old  man  with  "acute  idiopathic  pericarditis"  with  effusion, 
who  underwent  pericardiectomy  two  and  a  half  months  after  the  onset  of  his 
illness.  At  operation,  the  heart  was  found  to  be  compressed  by  a  thickened 
white  visceral  pericardium,  and  the  ventricular  excursions  to  be  diminished. 

There  was  marked  clinical  improvement  postoperatively.  Two  of  Zinsser's 
eight  patients  with  recurrent  "acute  idiopathic  pericarditis"  had  constriction 
by  the  time  they  underwent  pericardiectomy  (55). .To  date,  this  problem  has 
not  appeared  in  the  present  case. 

SUMMARY 

This  report  deal.-^  with  a  patient  with  "acute  idiopathic  pericarditis"  who  pre- 
sented with  cardiac  tamponade,  was  treated  with  steroids  and  had  a  i)rolonged 

course  with  numerous  exacerbation  of  her  illness.  Pathologic  examination  of  the 
pericardium  revealed  granulomata.  Numerous  studies  were  performed  and 
failed  to  demonstrate  a  specific  etiology.  We  believe  that  this  is  the  second 

reported  case  of  "acute  idiopathic  pericarditis"  with  such  lesions.  The  differential 
diagnosis  of  acute  pericarditis  has  been  discussed  and  the  pathology  of  "acute 
idiopathic  pericarditis"  has  been  reviewed.  Several  interesting  facets  of  this 
disease  were  considered. 
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Dr.  Wilfred  C.  Ilulse  (ll:  W'rbal  and  wiittcn  |)ul)lications  in  the  field  of 
existential  i)sychothera])y  which  intend  to  explain  basic  concei)ts  and  methodol- 

ogy of  a  new  approach,  have  frequently  not  clarified  but  caused  confusion  and 

misunderstanding  among  us.  This  i)apei'  attemi)ts  to  create  better  understanding 
in  this  area  among  ovu-  staff  members  who  are  in  the  majority,  psychiatrists,  i.e., 
physicians  who  practice  psychoanalysis  and  psychoanalytic  psychotherapy  in 

connection  with  gi'ueral  psychiatry. 
I  have  avoided  the  use  of  the  word  existential  analysis.  It  is  used  much — how- 

ever, it  seems  a  misleading  term.  The  E^uropean  term,  generally  accepted  in 

French,  German  and  I']nglish  is  "Daseinsanalysis" ;  L.  Binswanger  calls  his  last 
paper  "Daseinsanalysis  and  Psychotherapy"  (2l.  Rollo  May  gave  his  recent 

presentation  the  title  "Existential  Bases  of  Psychotherai)y"  (3).  L.  Binswanger 
says  in  the  above-mentioned  article  that  psychoanalysis  and  Daseinsanalysis 

are  "both  for  their  time  entirely  new  Erfahrungsweisen"  but  that  "the  two 
Erfahrungsweisen  are  as  different  from  each  other  as  day  and  night,"  because 
the  psychoanalytic  one  is  interpolating,  constructive  and  discursive,  while  the 

experience  of  existential  analysis  is  a  phenomenological  "Wesenserfahrung" 
based  on  phenomenological  "Erfahrungsweise."  An  "Erfahrungsweise"  is  a  way 
of  experience  or  experiencing.  Freud,  in  a  similar  situation  answered  Binswanger 

when  he  used  such  words  in  his  letters,  that  he  was  once  more  in  the  "claws  of 

the  philosophical  devil."  Binswanger  explains  the  word  "phenomenological"  by 
saying  that  this  approach  tries  to  understand  the  "Sache"  (i.e.,  the  thing  one 
is  interested  in)  "out  of  itself,  i.e.,  without  alien  theoretical  constructions." 
Everything  then — according  to  L.  Binswanger,  becomes  a  Geschehen,"  i.e.,  a 
happening,  in  which  "es  dem  Dasein  in  seinem  Sein  wesenhaft  um  sich  selbst 
geht."  I  have  read  this  to  you  to  listen  to  the  frequently  used  alliterations 
(Dasein, — Sein ) ;  in  the  same  way,  Rollo  May  uses  .such  alliterations  when  talk- 

ing of  psychotherapy,  shuffling  words  like  "aware,"  "beware"  and  "weary."  The 

alliteration  may  be  more  important  than  the  content  which — in  Binswanger's 
statement,  actually  says  only  that  being  is  primarily  concerned  with  itself  and 
with  self  experience. 

I  do  not  intend  to  go  on  with  this  kind  of  explanation  of  philosophical  terms 

because  I  want  to  present  some  aspects  of  psychotherapeutic  methodology, 

namely;  "What  does  an  existential  therapist  do  during  a  thcrajieutic  session, 

what  does  lie  expect  from  his  procedure  and  how  does  it  work?"  I  have  searched 
for  answers  to  this  question  through  reading,  listening  to  papers,  talking  to  and 

From  the  Department  of  P.-^ychintry,  The  Mount  Sinai  Ho^^jiilal,  New  York.  X.  Y.  Read 
at  the  Monthfv  Psychiatric  Staff  Conference.  .I.inuary  .3ril.  KKil. 
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having  been  acquainted  with  American  and  European  existential  therapists  over 

many  years — and  more  than  anything  else,  from  two  rather  unique  personal  ex- 
periences with  Protestant  theology;  one  in  my  adolescence  during  the  First 

World  War  and  the  other  during  the  Second  World  War  in  Central  Europe  as 
a  neuropsychiatrist  with  the  U.  S.  Army. 

THE  METHOD  IX  ACTIOX 

I  am  going  back  to  L.  Binswanger  because  in  his  memories  on  Freud  (4) ,  he 

mentions  repeatedly  two  things:  his  very  early  interest  in  Husserl's  Phenomenol- 
ogy and  Freud's  repeated  criticism  of  Binswanger's  otherwise  highly  praised 

early  case  histories,  Irma  and  the  "Absatz"  (heelj  analysis;  Freud  objected  that 
Binswanger  draws  conclusions  from  later  life  without  adequate  analysis  of  the 
early  infantile  and  Oedipal  periods.  Here  I  think  are  the  actual  roots  of  the 

therapeutic  approach — different  of  course  from  the  philosophical  one  which  I 
from  now  on  want  to  reduce  deliberately  and  consciously  to  a  minimum. 

Three  important  methodological  aspects  have  to  be  understood,  and  they  are 

indeed,  to  quote  L.  Binswanger  again,  different  from  psychoanalysis  as  "night 

from  day." 
1.  A  case  history  is  carefully  avoided  and  considered  disturbing  and  prejudic- 

ing the  physician.  The  "existential  moment"  is  essential  because  there  is  a  '"Ge- 
schehen,  in  dem  es  dem  Dasein  in  seinem  Sein  Wesenhaft  um  sich  selbst  geht." 
(A  happening  in  which  the  existence  is  deeply  involved  with  its  own  being.) 
Therefore  past  and  future  are  kept  out. 

2.  There  is  no  diagnosis  because  this  would  involve  "sachfremde,  theoretischet 
Konstruktion,"  i.e.,  "theoretical  construction  alien  to  it." 

3.  The  real  important  and  supposedly  curative  process  is  nonverbal  and  there- 
fore not  accessible  to  any  of  the  clinical  or  scientific  probings  which  we  consider 

essential  in  our  most  important  device  of  learning  and  teaching  psychoanalysis 
and  psychotherapy,  namely  supervision.  The  verbal  evaluation  is  mostly  limited 
to  an  exchange  of  opinion  between  patient  and  therapist  about  the  question 

whether  this  "was  a  good  session."  Xo  words  might  have  been  said  by  either. 

"This  way  we  get  a  very  effective  session,"  I  have  been  assured.  The  primary 
goal  seems  to  be  an  immediate  change  in  the  patient's  feelings. 

It  is  obvious  then  that  I  can  not  give  you,  as  I  would  like  to  do.  the  content 
of  a  session.  However,  I  will  repeat  to  you  the  essential  aspects  which,  according 
to  Rollo  May  (5),  are  taken  up  in  the  course  of  a  therapeutic  development  in  a 
case: 

1)  First,  neurosis  is  seen  as  a  method  which  the  individual  uses  to  preserve  his 

existence  and  as  the  patient's  significant  way  of  shrinking  the  range  of  his  world 
so  that  he  can  be  adequate  to  the  remainder. 

2)  The  human  being  experiences  his  existence  not  automatically  as  given  (as  is 
the  case  with  animals  and  the  rest  of  nature)  but  rather  as  depending  on  his  own 

self-affirmation.  This  is  the  "courage  to  be"  as  my  old  friend  Paul  Tillich  calls  it 

(6).  Rollo  ]\Iay  thinks  that  classical  psychoanalysis  underestimates  this  "be- 
cause of  its  reaction  against  Victorian  voluntarism  and  its  discoveiy  of  un- 

conscious determinants." 
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3)  "Ev(M'y  existence  has  the  need  to  <!;()  out  from  its  own  centeredness  to  ])ar- 
ticipate  in  other  organisms." 

4)  Every  existence  is  characterized  by  awareness  which  is  a  reaction  chiefly 

related  to  the  sensing  of  threatening  (hmgers  ("awareness,  weary,  beware" — 
Kollo  May). 

5)  A  distinctive  form  of  awareness  which  is  termed  self-consciousness,  i.e., 
the  capacity  to  be  aware  of  oneself  as  living  and  existing  in  the  world.  The  func- 

tion of  therapy  is  not  only  to  increase  this  awareness,  but  even  more  signifi- 
cantly, to  transmute  awareness  into  consciousness. 

6)  Anxiety  is  the  state  of  the  existence  as  it  stands  and  struggles  against  that 

which  would  destroy  its  being.  The  existential  approach  emphasizes  the  poten- 
tially constructive  function  of  anxiety  and  guilt  and  seeks  to  help  the  person 

use  them  for  increased  consciousness,  sensitivity  and  creativity. 
All  this  appears  to  be  a  lot  of  old  wine,  somewhat  watered  down  and  served 

in  new  vessels;  However,  the  preference  for  the  essentially  nonverbal  approach 
in  dealing  with  the  patient  is  difficult  to  understand;  it  is  suggested  that  if 

"self-realization"  and  "self-expression"  are  the  primary  goals,  the  nonverbal, 
nonrationally  controlled  process  might  be  commensurate  to  this  esoteric  task  of 
a  completely  subjective  goal. 

DISCUSSION 

If  we  want  to  understand  in  our  own  terms  this  procedure,  we  will  have  to 

break  the  rule  of  Daseinsanalysis — not  to  make  an  anamnesis  and  not  to  make  a 
diagnosis.  I  will  try  to  use  our  old,  effective,  and  proved  methods  for  explora- 
tion. 

The  nonverbal,  essentially  anti-intellectual,  mystical  and  inner-experiential 
approach,  is  not  new.  It  precedes  Kirkcgaard,  Husserl,  Heidegger,  Sartre,  Bins- 
wanger,  Tillich,  Martin  Buber,  Ellenberger,  INIay  and  others  by  many,  many 
centuries. 

The  roots  are,  as  Freud  has  shown  us,  often  more  accessible  when  we  turn  to 
literature  than  when  we  try  to  walk  along  the  routes  of  science  (7).  The  recent 

successes  on  the  New  York  stage  of  Archibald  MacLcish's  "J.B."  and  Becket's 
"Waiting  for  Godot,"  guide  us  back  to  the  Old  Testament,  in  the  books  of  Job 
and  Ecclesiastes,  and  also  to  the  much  younger,  new  testamentarian  "Book  of 
Revelations"  which  reports  the  inner  experiences  of  St.  John  of  Padmos. 

While  I  was  preparing  this  paper,  I  happened  to  see  a  case  in  point,  a  very 
bright  19  year  old  female  patient  with  rctrolental  fibroplasia  and  blindness  from 
the  first  weeks  of  life.  She  gives  a  lifelong  story  of  isolation,  rejection,  insecurity 

and  difficulties  to  attach  libido  to  well-selected  objects,  a  very  difficult  task  for 
a  person  who  does  not  know  what  vision  is.  In  her  despair,  she  has  developed  a 
very  existential,  very  depressed  attachment  to  a  religious  sect  devoted  to  the 
Book  of  Revelations  and  its  essentially  despairing  and  fatalistic  story  that  the 

day  of  reckoning  is  coming  within  a  few  months  and  that  nothing  but  prayer 
counts.  This  seems  a  valid  defense  for  an  untreated  chronic  severe  depressive 
character  di.sorder  with  a  severe  physical  handicap.  We  are  dealing  here  with  a 

very  pertinent  individual  reaction;  similarly,  existentialism  is  a  group  reaction 
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to  the  desperate  massive  depression  of  our  times.  In  all  times,  theologians  have 
drawn  from  the  mystical  teachings  of  Job,  Ecclesiastes  and  St.  John  to  con.sole 
those  in  despair.  It  is  not  a  coincidence  that  some  of  the  leading  figures  of  the 
contemporary  existentialist  psychotherapy  movement  and  of  Daseinsanalysis 
come  from  interestingly  similar  backgrounds.  Let  us  remember  that  Switzerland 

is  the  breeding  ground  of  mystical  sects  and  schisms  and  that  Hermann  Rohr- 
schach,  whom  most  of  us  know  only  from  his  test,  had  devoted  most  of  his 
short  life  as  a  p.sychiatrist  to  do  research  and  to  publish  on  the  psychiatric 
aspects  of  these  Swiss  mystics.  The  Swiss  are  very  inclined  toward  this  mystic 

approach,  the  simple  mountaineers  as  well  as  the  old  patrician,  highly  intellect- 
ual and  cultured  families  like  the  Binswangers  and  IMedardus  Boss. 

Paul  Tillich  and  ̂ lartin  Buber  are  theologians  of  the  highest  caliber  who  have 

always  been  .swaying  from  fundamentalist  orthodoxy  and  chassidi.sm  to  liberal- 

ism, to  psychoanalysis  and  back  into  '"Daseinsanalysis"  (8).  Rollo  Alay  comes 
from  theology  and  Ellenberger  has  told  of  his  childhood  days  in  South  Africa 
as  the  son  of  fundamentalist  Swiss  missionaries.  When  war  came  Dr.  E.  ̂ Min- 
kowski  in  Paris  stayed  in  the  underground  and  saved  the  lives  of  hundreds  of 
Jewish  children.  When  I  got  to  Paris  shortly  after  the  Nazis  had  left,  he  was  in 
despair.  The  great  task  was  done  but  had  left  him  depressed  and  empty.  After 
this  he  became  a  leading  existential  psychiatrist  (9j. 

The  clearest  case  in  this  respect  is  of  the  Vienna  existential  analyst  Victor 

Frankl  who  now  calls  his  slightly  different  brand  of  appi'oach  Logotherapy  ( 10) . 
Shortly  after  his  religious  conversion  in  a  concentration  camp  and  before  he 

joined  the  general  trend  using  the  word  "analysis"  for  this  type  of  psychological 
ministry,  he  wrote  in  1947  a  little  book  entitled  "Aerztliche  Seelsorge" — and  it  is 
this  essentially  religious  book  in  which  the  core  of  the  present  movement  is 

clearly  presented  (11).  "Aerztliche  Seelsorge"  means  "^ledical  Care  for  the 
Soul"  and  it  is  this  old  and  well-integrated  function  of  the  German  and  Swiss 
Reformation  of  Luther,  Zwingli,  Calvin  and  their  ministers  which  we  find  again 

in  the  present-day  movement  under  the  more  fashionable  name  of  existential  or 
Daseinsanalysis.  It  is  communion  of  .souls  that  the  Protestant  minister  of  the 
German  cultural  area  wants  to  bring  to  the  poor,  the  sick  and  the  suffering ;  he 

joins  them  by  being  with  them,  sitting  with  them,  letting  them  know  that  they, 
the  desperate,  the  abandoned,  the  mourning  and  the  dying  are  not  alone.  Words 
are  not  essential  for  this  ministry;  scientific  procedure,  diagnosis,  anamnesis 
and  katamnesis  are  not  e.ssential,  but  being  and  feeling  with  them  is  essential. 

I  think  that  all  of  us  can  understand  witli  sympathy  such  a  movement  that 

brings  support  and  consolation  to  those  who  today  feel  abandoned  by  the  not  un- 

common type  of  minister  who  does  not  practice  "Seelsorge,"  but  is  often  pre- 
occupied with  fund  raising,  the  arrangement  of  bingo  games,  and  young  people's 

picnics.  "Seelsorge"  is  also  a  necessary  function  of  the  family  physician  who 
does  not  rely  on  his  laboratory  alone  but  uses  softly  and  understandingly  the 
consultation  room  and  the  bedside  as  the  place  for  dealing  with  human  beings  in 

despair,  fear  and  anxiety,  and  who  does  not  "analyze"  or  practise  organized 
psychotherapy  but  who,  when  there  is  need,  supports,  consoles  and  stands  by 
closely. 
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I  liave  lucntioiu'd  bcluro  that  1  luive  had  twice  in  my  life  the  chance  to  hve 
intimately  witli  the  practise  of  JSeelt>orge  for  the  iihandoned  and  downtrodden, 
and  I  can  appreciate  its  value.  Once,  through  a  peculiar  twist  of  circumstances 

I  lived  with  the  family  of  a  German  Protei^tant  minister  during  the  four  years 

of  the  First  W  orld  War  and  l)ecam('  intimately  acciuainted  with  him  and  his 
high-minded  minister  friends  who  had  to  struggle  against  the  essentially  un- 

christian task  which  the  first  World  War  in  Germany  imposed  on  the  ministry. 

The  second  time,  during  the  t>econd  World  War  in  l-lurope  through  another  twist 
of  circumstances,  as  a  U.S.  Army  Captain  and  chief  of  neuropsychiatry,  1 
was  the  only  German  speaking  American  otiicer  in  ciiarge  of  the  rehabilitation 

and  spiritual  care  of  200  Cierman  Protestant  pow's  who  were  in  deep  desi)air. 

'Sly  only  assistance  was  from  a  Protestant  Chaplain,  a  high-minded  non- 
believing  Southern  Baptist  witli  tlie  finest  spirit  of  responsibility,  but  without 
any  knowledge  of  German  religious  thinking  or  language.  Again  I  had  to  learn 

and  to  appreciate  what  "care  of  tlie  soul"  means  for  the  physician. 
However,  this  is  neither  the  practice  of  i)sychoanalysis  nor  of  psychotherapy. 

It  is  not  geared  toward,  nor  is  it  effective  in  dealing  witli  psychoi)athology ;  it  is 

neither  a  scientific  nor  a  curative  method.  It  is  sometimes  a  very  useful,  teach- 
able and  learnable  auxiliary  service  in  medicine  and  we  can  accept  and  practice 

it,  without  accepting  the  strange  need  of  some  people  to  use  the  words:  jjsycho- 
analysis,  analysis  of  psychotherapy  for  this  essentially  unscientific  but  humane, 
charitable  and  more  or  less  religious  approach. 

I  would  like  in  conclusion,  to  .speculate  briefly  on  tlie  psychoanalytic  meaning 

of  this  type  of  approach.  Freud  was  never  as  unkind  with  Binsw'anger  as  he  had 
to  be  with  Carl  Jung.  His  strongest  disapproval  of  Binswanger  was  contained 

in  the  good-natured  advice:  "let's  be  friends  and  stick  to  psj-choanalysis;  leave 
me  alone  with  religion  because  you  should  know  that  this  is  not  for  me!"  How- 

ever, even  in  those  jiarts  of  the  correspondence  which  Binswanger  has  published, 
one  can  find  Freud  raising  questions  about  the  inadequate  analysis  of  early 

childhood  sexuality  in  Binswanger's  cases  several  times.  As  in  Jung,  one  can 
find  in  the  Daseinsanalyst  the  same  reluctance,  (possibly  due  to  remaining 
religious  taboos),  to  analyze  the  early  sexual,  especially  homosexual  conflicts 

and  fantasies  of  their  patients.  We  can  find  the  same  trend  in  the  present  ap- 
proach of  existential  analysis  and  psychotherapy.  While  the  attempt  to  permit 

the  distressed  patient  identification  with  a  parent  is  helpful,  this  parent  remains  a 
threat  and  must  enforce  repression  through  the  nonverbalized  fantasies  which 
are  never  interpreted  and  are  touched  upon  only  in  vague,  mystical  terms.  The 
greatest  danger  is  possibly  this  stimulation  of  both  heterosexual  and  especially 
homosexual  fantasies,  which  then  become  increasingly  reveries  in  the  sense  of 
the  Revelation  of  St.  John.  It  seems  tliat  many  ambulatory  schizophrenics  are 

greatly  attracted  by  this  kind  of  preconscious  soothing,  vague  and  mystical 
approach.  It  would  be  interesting  to  have  a  scientific  psychoanalytic  evaluation 

of  the  results  of  this  "Seelsorge"  approach  in  definitely  diagnosed  psychiatric 
patients,  not  only  in  terms  of  their  subjective  feelings,  but  in  terms  of  the  state 

of  their  psychopathology  and  the  chances  for  recovery  under  this  type  of  treat- 
ment. 
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SUMMARY 

This  paper  attempts  to  explain  function,  methodology  and  goals  of  the  differ- 
ent existential  therapeutic  methods  {i.e.  existential  analysis,  Daseinsanalysis, 

Lebens  Analysis,  Logotherap}',  and  existential  psychotherapy),  in  terms  of 
psychoanalytic  psychology  in  order  to  stimulate  better  understanding  among 

psychoanalysts  and  psychoanalytic  psychotherapists.  The  paper  deals  pri- 
marily with  psychotherapeutic  dynamics  and  only  to  the  barest  extent  with  the 

philosophical  roots  of  existential  treatment  methods,  leaving  the  aspects  of 
religion  and  philosophy  to  the  discussants. 

The  paper  concludes  that  the  existential  treatment  approaches  are  valid  aux- 
iliary methods  to  help  people  in  mourning,  discouragement  and  despair  and  that 

they  come  closest  to  the  ministry,  especially  as  practiced  by  Protestant  ministers 

in  the  Swiss-German  cultural  area  under  the  designation  of  "Seelsorge"  ("Care 
for  the  Soul"j.  The  conclusions  also  suggest  that  these  methods  are  basically 
unscientific  as  they  refuse  to  set  up  proper  methods  of  diagnosis,  supervision  and 

control.  They  are,  as  L.  Binswanger  has  said,  different  from  psychoanalysis  "as 
day  from  night".  It  is  therefore  misleading  and  possibly  dangerous  to  designate 
these  methods  as  psychoanalysis,  analysis  or  scientifically  applied  psycho- 

therapy. Caution  is  advised  in  their  use  in  cases  of  serious  psychopathology. 
However,  they  can  serve  well  as  auxiliary  methods  in  handling  human  beings  in 
need  of  support. 

Dr.  Abraham  N.  Franzblau:  Before  discussing  existential  psychotherapists,  we 

ought  to  take  a  look  at  existentialism,  per  se.  Freud  said,  in  "The  Future  of  an 
Illusion,"  that  man's  impulse  to  create  for  him.self  religious  beliefs  stems  from 
three  main  facts:  1.  Nature  is  cruel  and  capricious,  showing  man  no  favor;  2.  As 
far  as  man  can  possibly  know,  death  is  the  inescapable  end  of  life;  and  3.  yian 

cannot  face  the  hazards  of  living,  all  by  himself,  hence  must  yield  pleasures  in  re- 
turn for  the  help  of  his  fellow  men.  All  religious  beliefs  are  intended  to  counter- 

act, soften  or  sanction  these  facts. 
Existentialism  appears  to  place  Eros  and  Thanatos  in  a  reverse  order.  It  says: 

1.  Man  is  isolated  in  history  and  society — has  no  sense  of  past  or  future;  2.  He 

must  develop  through  his  own  efforts — he  "is  what  he  is  doing"  (a  striking  con- 
trast with  Buddhism).  There  are  Ari-stotelian  notions  in  it  f potentiality  and 

actuality;  essence  and  existence),  and  Kantian  notions  (man  organizes  his 

chaotic  world  within  his  mind  under  space  and  time  contexts) ;  3.  Even,'thing  is 
subjective — man  is  confronted,  having  no  past  and  future,  he  has  no  promise 
of  redemption  nor  purpo.se  in  existence,  hence  must  go  it  alone  and  do  it  himself; 
4.  The  only  sure  fact  is  his  own  death  (not  life),  hence  he  lives  on  a  precipice 
all  the  time.  Religion  reacts  by  positing  a  Hereafter,  psychoanalytic  theory  by 
countering  Thanatos  with  Eros  in  mature  acceptance,  but  existentialism  with 
pessimism  and  desperation  alone. 

Existentialism  appears  to  be  philosophically  unsound,  having  no  system,  no 
architecture,  no  theory  of  knowledge,  metaphysics,  ethics,  or  epistemology.  It 

is  seemingly  esoteric,  but  the  more  popular  it  becomes  the  more  exoteric  it  be- 
comes. It  is  given  to  using  obscure  and  neologistic  terminology,  for  example: 
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Heidegger:  "a  tiiue-pioducing  form  of  teiiii)orality";  ".  .  .  k'ttin<i-be";  '".  .  .  Time 

is  the  existential  horizon  upon  which  man's  being-in-the-\vorki  discloses  itself"; 
". . .  one  tends  to  appreciate  nonduality  as  the  realm  of  True-Suchness" ;  Buber: 

".  .  .  the  essentially  dialogic  nature  of  man'';  .  .  transcendence  of  the  temporo- 
spatial  coordinates  of  existence";  "release  from  his  epistemic  isolation";  "he  has 

turned  his  exposedness  into  holy  insecurity;  "  Honr.  "Being  with  a  person  in 
the  spirit  of  lettit)g-be  makes  it  possible  to  coniprchciid  this  jierson  in  a  trans- 

jective.  that  is,  experiential  way";  '"The  striving,  intentional  man  lives  in  the 
sphere  of  discursive-inductive  modality  of  knowledge  . . .  He  is  accessible  to  the 

phenomenological-empirical  modality  of  knowledge...";  Krishiiainurti:  .  .  . 
"non-evaluation,  choiceless  awareness  of  what  is."  (12). 

I  agree  with  Dr.  Hulse's  fine  presentation  of  existential  psychotherapy,  that 
it  is  "nonverbal,  essentially  anti-intellectual,  mystical,  inner  experiential,"  and 

that  it  represents  "cure  of  souls,"  rather  than  therajn'  in  a  psychiatric  sense. 
I  would  add  that  it  is  not  "cure  of  souls"  in  the  sen.se  in  which  the  Christian 
ministry  has  practiced  it  over  the  centuries,  and  its  therapeutic  results  are  most 
comparable  to  Christian  Science  or  Lourdes.  Dr.  Hulse  points  to  its  essential 
mood  of  despair,  even  desperation.  It  is  interesting  to  note  how  many  of  its 
outstanding  leaders  and  thinkers  had  warped  boyhoods  with  domineering, 
tyrannical  fathers,  and  were  unable  to  love  a  woman.  Soren  Kirkegaard,  wlio 
had  such  a  father  was  engaged  for  years  to  Regina  Olsen,  a  lovely  girl,  but  he 

broke  the  engagement.  unal)le  to  face  marriage.  To  be  what  he  calls  a  "single 

one."  a  solitary  man  whose  contact  with  the  world  is  broken  is,  to  him,  the  only 
way  to  salvation.  He  says:  'Tn  order  to  come  to  love,  I  had  to  remove  the  ob- 

ject." ^lartin  Buber,  commented  on  this:  "God  wants  us  to  come  to  Him  by 
means  of  the  Reginas  he  has  created,  and  not  by  renunciation  of  them."  Hei- 

degger says  that  only  through  death  can  we  achieve  life — ".  .  .  dasein  is  always 
running  forward  in  thought  toward  Death." 

The  attitude  of  existential  psychotherapy  toward  psychoanalysis  may  be 

summed  up,  perhaps,  by  quoting  Medard  Boss  to  the  effect  that  everything  that 
Freud  wrote  about  technique  is  right,  but  everything  he  wrote  about  theory  is 

wrong  (13 1 .  Yet  even  the  technique  is  rejected  by  many.  Hora  stated,  "Free  asso- 
ciation reveals  itself  to  us  as  a  misnomer  containing  a  double  contradiction.  First, 

it  is  not  free  because  it  is  intended  to  be  free;  second,  it  is  not  free  because  it  is 

to  serve  a  purpose."  ". . .  The  existential  psychotherapist  does  not  'do'  psycho- 
therapy, he  lives  it.  He  meets  his  patient  in  the  openness  of  an  interhuman  ex- 

istential encounter."  (Isn't  this  like  'love'  in  the  Christian  ministr^^?!  "The 
existential  p.^ychotherapeutic  process  . . .  brings  man  into  harmony  with  the 

essence  and  destiny  of  All  Things  .  . .  the  so-called  psychic  mechanisms  of  trans- 
ference, countertransferencc,  projection,  introjection,  identification,  resistance 

and  empathy,  lose  much  of  their  significance  and  reality." 
The  patient's  relationship  with  the  existential  therapist  is  defined  variously, 

but  always  in  highly  abstract,  mystical  and  subjecti\-e  terms,  (i.e.  Buber — 

"intersubjectivity";  Marcel — "mutual  spiritual  inclusion'';  "being-in-the-world 
as  transcendence";  Roger — "Total  presence,  i.e.,  total  organismic  sensitivity  to 
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the  other  person";  Sozan — "In  the  higher  reahii  of  True  Suchness  there  is  neither 
'self  nor  'other' . .  .  We  can  only  say  'not  two'  " ;  Krishnamurti — "understanding 
is  'action  which  is  non-action'"  ..."the  subject-object  dichotomy  is  trans- 

cended" .  .  .  ;  Hora — "the  alternative  for  all  those  attitudes"  (i.e.,  the  rejected 

psychoanalytic  techniques)  ".  . .  is  letting-be,  not  to  be  mistaken  for  leaving 
alone".) 

In  existential  psychotherapy  there  may  be  good  counseling,  sound  common 
sense,  friendship  and  helpfulness,  and  the  givingness  of  love,  all  related  to  the 
kind  of  helpfulness  to  people  which  is  the  mark  of  the  ministry  of  all  faiths  from 

time  immemorial  (like  "cure  of  souls"  in  the  Christian  ministry,  or  the  ministra- 
tions of  the  Chassidic  Rebbe  in  Judaism) .  However,  its  matrix  of  mystic  ma- 

nipulation of  words  and  meanings  and  its  subjective  interrelationship  of  patient 
and  tlierapist  in  a  mist  of  mutual  emotionality  leaves  little  room  for  it  in  the 
armamentarium  of  scientific  psychotherapies. 

Dr.  Hans  J.  Kleinschmidt:  It  hardly  seems  appropriate  to  ridicule  existential- 

ist psychiatry  or  to  label  its  terminology  "schizophasia."  No  matter  how  alien  its 
language  and  concepts  are  to  us — they  deserve  exploration  and  understanding. 
We  might  do  well  to  remember  first  of  all  that  existentialist  concepts  are  rooted 
in  phenomenological  observations,  in  attempts  to  comprehend  the  way  things 
are  and  how  people  feel  rather  than  to  analyse  why  people  feel  the  way  they  do 
or  why  things  are  this  way  instead  of  any  other.  In  this  sense  existentialist 
psychiatry  is  antianalytical  and  antidynamic. 

Binswanger  tried  to  fuse  psychoanalysis  and  existentialism,  pointing  out  that 

man's  highest  aspirations  and  attainments  had  to  be  more  than  sublimated  in- 
stincts. He  tried  to  separate  the  lofty  ideals  of  the  'homo  cultura'  from  the 

instinctual  impulses  of  the  'homo  natura.'  As  an  experienced  clinician  he  recog- 
nized the  limitations  of  a  purely  phenomenologic  description  and  therefore 

insisted  on  using  psychodynamics  in  order  to  understand  a  patient's  early  life 
experiences  and  specific  aspects  of  a  case  history.  Others,  analysts  and  clinicians, 

especially  in  Switzerland  and  Germany,  have  followed  Binswanger's  example  of 
trying  to  reconcile  both  points  of  view,  the  psychoanalytic  and  the  phenomeno- 

logical. That  these  two  are  antithetical,  is  not  accepted  by  the  so-called  existen- 
tial analyst. 

Dr.  Hulse's  remarks  elucidating  the  link  between  existentialist  psychiatry 
and  theology  were  particularly  interesting  to  me.  One  is  reminded  of  Paul 

Tillich's  emphasis  on  the  'Kairos,'  the  significance  of  the  psychological  moment 
of  the  encounter  of  two  people.  If  we  understand  Binswanger  correctly,  then  the 

phenomenology  of  this  encounter  constitutes  the  basis  of  existentialist  psychi- 
atric observation. 

Where  Sartre  speaks  of  man's  fear  of  just  this  encounter  with  another  because 
it  can  only  lead  to  conflict  Ix'tween  two  'subjects,'  each  one  diminishing  the 
other  to  .some  extent  by  objectifying  him — there  Binswanger  introduces  the 

humanistic  concept  of  api)roaching  the  other  being  with  sympathy  and  under- 
standing. According  to  Binswanger,  the  importance  of  the  encounter  lies  pre- 
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cicely  in  reaching  out  toward  tho  patient  in  terms  in  which  lie  experiences  the 
world,  in  order  to  arrive  at  a  fruitful  and  authentic  connuunication. 

While  existentialist  psychiatry  reveals  close  links  to  theology,  its  roots  lie  in 
])hilosophy.  Karl  .Jaspers,  a  disciple  of  Ilusserl  and  Max  Weber,  has  exerted  a 

in-ofotuul  influence  upon  intellectual  youth  in  Cieruiany,  Austria  and  Switzer- 
land. A  university  instructor  in  psychiatry,  he  turned  to  philosophy  after  his 

])ersonal  disappointment  in  psychoanalysis.  His  General  Psychopathologi/  which 
first  api)eared  in  1913.  and  which  had  seen  five  editions  by  1948,  became  the  most 
widely  used  textbook  by  students  of  psychiatry  in  Germany.  In  it  he  attacked 
Freud  for  not  being  concerned  with  the  higher  values  of  moral  and  spiritual 
nature;  he  warned  of  a  jjsychology  which  bases  all  psychic  phenomena  on  .sexual 

drives ;  he  spoke  of  Freud's  concept  of  "sexuality  in  a  wider  sense"  as  the  ultimate 
reduction  of  all  emotional  manifestations  while  Jaspers  failed  to  explain  the 

meaning  of  the  concept  of  libido  or  Freud's  contributions  to  ego  psychology.  But 
then,  as  Oskar  Pfister  pointed  out  in  his  ])aper  'Karl  Jaspers  as  Adversary  of 

Sigmund  Freud,'  Jaspers  proudly  ignored  Freud's  work  after  1910  with  the  ex- 

ception of  an  "occasional  sampling"  of  psychoanalytic  literature.  In  many  of 
his  later  writings  such  as  The  Spii'itual  Situation  of  our  Time  which  has  seen  five 
editions  since  its  i)ublication  in  1930.  Reason  and  Unreason  in  our  Time.  Marx 

and  Freud,  both  published  in  19.o0.  he  continued  to  attack  Freud  for  his  lack 

of  spirituality  and  postulated  that  the  individual  in  our  era  was  threatened  by 
three  powerful  and  destructive  forces:  modern  technology,  the  ̂ Marxist  doctrine, 

and  Freud's  instinct  theory.  His  warnings  and  dire  forebodings  always  cul- 
minated in  what  he  called  a  "comprehensive  psychology"  and  vague  philosophi- 

cal generalities,  in  part  taken  from  Heidegger. 

It  would  appear  that  existentialist  psychiatrists  are  trying  to  push  the  clock 
back,  aided  by  theologians  and  philosophers  who  seem  intent  on  reclaiming 
psychology  and  psychiatry  for  the  faculty  of  philosophy.  The  motivations  are 

many.  One  may  be  to  bypass  the  cruel  facts  of  man's  common  biology  and  his 

mortality,  that  which  the  existentialists  like  to  call  our  "temjjorality."  Another 
one  seems  to  be  the  vexing  issue  of  man's  responsibility  for  his  fate.  It  is  easier 

to  point  an  accusing  finger  at  "the  times''  and  society  at  large  than  to  assume 
responsibility  as  an  individual.  Existentialism  therefore  is  not  only  antianalytic 

and  antigenetic.  but  also  opposed  to  the  concept  of  unconscious  psychic  deter- 

minism. According  to  existentialist  authors,  this  concept  interferes  with  man's 

free  choice.  We  believe,  instead,  that  man's  freedom  of  choice  is  reinforced  by 
making  the  unconscious  workings  of  the  psyche  conscious. 

The  deep  concern  with  man  feeling  at  odds  with  society,  a  recurring  theme 
in  existentialist  writings,  is  not  new.  Thomas  Mann  struggled  with  it  in  Tonic 

Kroeger  and  again  in  Doctor  Faustus.  So  did  Nietzsche  and  before  him  Goethe 
in  Die  Leiden  des  jungen  Werther  and  so  did  Heine  and  other  poets  and  writers  in 

the  Romantic  Movement.  But  Thomas  Mann  was  capable  of  a  deeper  under- 
standing of  the  contribution  i)sychoanalysis  has  made.  He  saw  in  Freud  the 

pioneer  of  a  future  humanism. 
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PAROXYSMAL  PHENOMENA  RESEMBLING  SEIZURES,  RELATED 
TO  SPINAL  CORD  AND  ROOT  PATHOLOGY 

MORTON  NATHANSON,  M.D. 

Neiv  York,  N.  Y. 

Incliuled  in  tlie  category  of  i):iroxysmal  disorders  of  the  nervous  system  are 
several  conditions  that  are  not  clearly  understood  as  to  pathophysiology.  Such 
episodic  disorders  as  trigeminal  neuralgia,  facial  spasms  and  lightning  pains  in 

tabes  dorsalis  have  been  considered  empirically  as  "seizure"  discharges  and 
rejiorts  of  control  of  these  ejjisodes  with  anticonvulsants  have  more  recently 
appeared.  Aside  from  the  reports  that  dilantin  sodium  controls  these  attacks  in 

some  individuals,  there  has  been  little  or  no  evidence  that  "removal"  of  the 
pathology  or  causative  agent  will  also  stop  the  episodes  short  of  cutting  the 
nerve  root  or  perhaps  destroying  nervous  tissue  by  direct  or  stereotaxic  methods. 
During  the  past  three  years,  two  patients  were  studied  whose  initial  complaints 

were  frecjuent,  brief  episodes  of  pa'm  and  associated  involuntary  movements  of 
one  lower  limb  that  in  appearance  suggested  seizures  originating  in  the  opposite 

parasagittal  region  of  the  cerebrum.  These  attacks  occurred  spontaneously,  last- 
ing ten  to  twenty  seconds,  and  ceased  rather  al)ruptly.  Both  ])atients  were  found 

to  have  gross  "irritating"  lesions  (cord  and  root)  that  were  surgically  removed 
and  followed  by  cessation  of  the  attacks. 

CASE  REPORTS 

Case  #L  R.S.  A  seventy-five  year  old  woman  was  referred  for  neurologic  eval- 
uation in  November,  1957,  and  was  admitted  to  The  Mount  Sinai  Hospital  the 

following  day.  She  gave  a  four  year  history  of  frequent  attacks  of  "burning  and 

spasm"  of  the  left  lower  limb.  She  stated  that  the  attacks  started  suddenly  with- 
out warning  at  any  time  of  the  day  or  night,  occurring  about  eight  to  ten  times  a 

day.  The  burning  pain  began  in  the  left  buttock  and  groin  and  spread  to  involve 

the  entire  limb  in  a  matter  of  seconds.  It  was  accompanied  by  involuntary  "stiff- 
ening and  raising"  of  the  left  thigh  and  leg.  The  entire  episode  lasted  "about 

fifteen  to  twenty-five  seconds,"  ending  as  abruptly  as  it  began.  This  was  followed 
by  "tiredness"  of  the  entire  left  lower  limb.  In  addition,  she  complained  of 
occasional  periods  of  numbness  of  the  right  lower  limb,  and  at  times  urgency  and 

frequency  of  urination.  She  denied  associated  loss  of  consciousness,  mental  con- 
fusion, involuntary  movements  of  the  other  limbs,  and  symptoms  referable  to 

the  cranial  nerves.  Three  months  prior  to  this  examination  "a  cyst  was  removed 
from  my  left  kidney  but  the  attacks  continue."  The  background  history  was 
otherwise  noncontributory. 

Examination  revealed  the  patient  to  be  mentally  clear  in  all  spheres.  The 
cranial  nerves  were  normal.  During  the  initial  and  subsequent  examinations  a 
number  of  identical  attacks  were  noted  by  different  observers.  While  the  patient 
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was  seemingly  relaxed  and  comfortable,  she  suddenly  complained  of  severe 
burning  pain  in  her  left  buttock  and  lower  limb  and  simultaneously  the  entire 
left  lower  limb  began  to  stiffen,  the  thigh  slowly  flexing  on  the  hip  as  the  leg 
partially  extended.  The  toes  were  noted  to  dorsiflex.  No  clonic  movements  were 
observed.  The  patient  remained  conscious,  and  although  she  grimaced  with  pain, 
was  able  to  answer  simple  questions  and  carry  out  simple  commands.  She  could 
not,  however,  voluntarily  alter  the  position  or  attitude  of  the  left  lower  limb 
during  the  attack.  Each  attack  lasted  eighteen  to  twenty  seconds.  Following  the 
abrupt  cessation  of  the  attack,  there  was  weakness  in  dorsiflexion  of  the  left  foot 
and  flexion  of  the  knee  that  lasted  approximately  five  minutes.  Between  attacks 
there  was  good  power  in  all  limbs.  The  knee  and  ankle  jerks  were  hyperactive 
and  the  plantar  responses  were  equivocal.  Vibratory  sense  was  absent  from  the 

midthoracic  region  down,  including  the  sacral  area.  Other  modalities  of  sensa- 
tion were  intact.  Percussion  of  the  spines  and  straight  leg  raising  tests  elicited 

no  pain. 
Although  the  episodes  suggested  right  parasaggital  discharges,  the  neurologic 

examination  pointed  to  cord  involvement.  Complete  blood  count,  urine,  sedi- 
mentation rate,  fasting  blood  sugar,  urea  nitrogen,  alkaline  phosphatase,  serum 

calcium  phosphorus,  total  protein  and  A/G  ratio,  and  serology  were  normal. 

X-rays  of  the  skull  and  chest  were  negative.  X-rays  of  the  cervical,  dorsal  and 
lumbosacral  spines  revealed  moderate  hypertrophic  changes  and  mild  osteo- 

porosis. The  pedicles  and  interj^edicular  distances  were  normal.  Lumbar  punc- 
ture revealed  clear  and  colorless  fluid  and  the  total  protein  was  200  mg^c.  There 

was  a  complete  manometric  block.  Pantopaque  myelography  showed  a  com- 
plete block  at  the  middle  of  the  body  of  the  first  dorsal  vertebra.  The  electro- 

encephalogram remained  normal  even  during  one  of  the  episodes.  Amj'tal  test 
for  underlying  cerebral  dysfunction  was  normal.  A  right  carotid  angiogram  was 
refused ;  in  fact,  the  patient  refused  operation  for  the  spinal  cord  tumor  at  this 
time. 

She  was  discharged  on  dilantin  sodi-ura  and  reported  that  the  frequency  of  the 
attacks  was  definitely  less.  However,  after  four  months  the  attacks  again  in- 

creased in  frequency.  Finally  .she  consented  to  operation  and  was  admitted  for 

the  second  time  on  July  10,  1958.  The  episodes  still  had  the  identical  character- 
istics as  previously  observed,  and  the  neurologic  status  was  changed  only  in  that 

there  was  now  moderate  weakness  of  both  lower  limbs.  She  was  operated  upon  on 
July  17,  1958,  and  a  meningioma  at  tlie  level  of  the  first  thoracic  vertebra  was 
removed. 

Following  operation,  the  attacks  decreased  in  frequency  from  8  to  10  times  a 
day  to  1  to  2  times  a  day,  and  by  the  fourth  postoperative  week,  they  ceased. 
She  has  not  had  any  attacks  since  and  has  not  been  on  anticonvulsants.  Eighteen 
months  after  the  operation  she  complained  of  pain  over  the  operative  site  and 

right  shoulder,  but  refused  further  investigation. 

Case  #2.  J.R.  A  sixty-two  year  old  man  was  admitted  to  The  Mount  Sinai 
Hospital  on  September  16,  1959,  with  a  six  week  history  of  attacks  of  severe, 
knifelike  pain  in  the  low  back,  radiating  down  the  posterior  aspect  of  the  right 
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thigh  and  leg,  and  accompanied  by  "twitching  and  jumping  of  my  leg  and  foot." 
Each  attack  lastetl  a  matter  of  seconds  and  occurred  as  freciuently  as  twenty  to 
thirty  times  a  day.  Between  the  attacks  there  were  no  complaints.  Coughing, 
sneezing,  or  straining  at  stool  failed  to  elicit  the  attacks.  He  claimed  that  at 

times  "if  I  leaned  on  my  right  buttock  or  rested  on  my  right  side"  the  attacks 
were  more  prevalent.  However,  the  episodes  also  occurred  when  he  was  at  rest 
sitting  or  lying  on  his  left  side  or  fiat  in  bed.  They  occurred,  too,  when  he  was 

standing  or  walking.  He  stated  that  the  "twitching  and  jumping"  started  in  his 
right  toes  and  foot  and  then  involved  the  leg.  The  "twitching  and  jumping"  sub- 

sided moments  after  the  pain  stopjied.  He  denied  weakness  or  ])aresthesias  of 
the  limb  following  the  attacks.  In  1914  an  operation  for  a  slipped  cartilage  in 
his  right  knee  was  performed  with  no  sequelae.  The  background  history  was 
otherwise  noncontributory. 

Examination  between  episodes  revealed  a  normal  mental  and  neurologic 
status.  There  was  no  weakness  of  the  limbs.  Percussion  of  the  spines  and  straight 
leg  raising  tests  elicited  no  pain.  The  deep  tendon  reflexes  were  present  and 
equal.  There  were  no  pathologic  reflexes.  All  modalities  of  sensation  were  intact. 

Numerous  episodes  were  observed  by  different  examiners  and  were  character- 
ized by  a  sudden  complaint  of  severe,  sharp  pain  in  the  low  back  with  radiation 

down  the  posterior  aspect  of  the  entire  right  lower  limb.  At  this  point  he  would 

say,  "There  it  goes,"  and  it  was  noted  that  the  toes  of  the  foot  began  to  spread 
and  jerk,  followed  by  the  foot  and  then  the  leg.  The  appearance  was  that  of  a 
clonic  seizure  which  lasted  ten  to  twelve  seconds.  Plantar  flexion  of  the  foot  and 

flexion  of  the  leg  by  the  examiner  failed  to  stop  the  attack.  Following  the  epi- 
sode, there  was  no  change  in  plantar  responses,  deep  tendon  reflexes,  motor 

power,  or  sensory  perception.  At  times  digital  pressure  exerted  by  the  examiner 
over  the  sciatic  notch  or  along  the  course  of  the  sciatic  nerve  in  the  thigh  elicited 
a  full  attack. 

X-rays  of  the  skull,  spines,  and  chest,  and  intravenous  pyelogram  were  nor- 
mal. Complete  blood  count,  urines,  sedimentation  rate,  fasting  blood  sugar,  urea 

nitrogen,  serology  and  total  protein  and  A/G  ratio,  acid  and  alkaline  phospha- 
tase, and  urines  for  porphobilinogen  were  normal.  Electroencephalogram  was 

normal.  Lumbar  puncture  revealed  clear  and  colorless  fluid,  no  cells,  total  ])ro- 

tein  80  mg<^  and  negative  serology.  Pantopaque  myelography  showed  a  signifi- 
cant defect  at  L4-5  interspace  on  the  right.  The  remainder  of  the  pantopaque 

column  in  the  spinal  canal  up  to  the  clivus  was  normal.  Because  of  the  normal 
neurologic  status,  laminectomy  was  deferred  and  the  patient  was  discharged  for 
further  observation  on  dilantin  sodium.  At  first  he  claimed  that  the  episodes 
were  less  frequent,  but  soon  stated  that  they  were  occurring  more  frequently 
than  ever.  However,  he  continued  to  work  as  an  elevator  operator. 

He  was  readmitted  on  August  26,  1960.  The  observed  episodes  were  identical 

to  those  of  the  previous  admission.  Prior  to  laminectomy,  a  left  carotid  angio- 
gram and  pneumoencephalogram  were  performed  to  rule  out  left  parasagittal 

lesion  and  they  were  normal.  Operation  revealed  an  extruded  disc  compressing 

an  abnormally  large  nerve  root.  Following  o])eration  he  had  several  more  epi- 
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sodes  during  the  next  five  days.  Since  the  sixth  postoperative  day  to  the  present 
( eight  months j  he  has  not  had  a  single  attack.  Except  for  an  absent  right  ankle 
jerk,  the  neurologic  status  remains  normal,  and  he  has  been  engaged  in  full 
time  employment. 

DISCUSSION 

The  problem  of  spinal  cord  convulsions  has  been  investigated  in  animals  by 

Esplin  and  Laffan  in  1957  (l  l  and  Esplin  in  1959  (2).  They  stressed  the  sig- 
nificance of  spinal  reflexes  in  determining  a  seizure  pattern.  Esplin  in  1959  stim- 

ulated the  spinal  cord  of  cats  after  section  below  the  medulla.  He  showed  that 
continuous  maximal  stimulation  of  the  cervical  cord  under  these  conditions  re- 

sulted in  a  "sequence  of  hind  limb  movements  identical  with  those  seen  in  the 
maximal  electroshock  seizure  and  in  the  grand  mal  epileptic  convulsion."  He 
also  demonstrated  that  the  tonic  motor  response  to  low  stimulus  frequency  out- 

lasted the  period  of  stimulation.  In  addition,  common  anticonvulsant  drugs  were 
found  to  be  somewhat  less  effective  in  preventing  cord  seizures  than  seizures 

produced  by  cerebral  stimulation. 
The  pattern  of  the  tonic  episodes  involving,  the  left  lower  limbs  in  Case  #1, 

followed  by  a  brief  postictal  weakness  seems  comparable  clinically  to  Esplin's 
observations.  Dilantin  sodium,  grains  VA,  three  times  a  day,  appeared  to  de- 

crease the  frequency  of  episodes  for  a  time  but  later  failed.  Perhaps  increased 

dosage  would  have  been  effective.  However,  following  the  removal  of  the  menin- 

gioma (cord  "stimulus"  )  there  were  no  further  episodes. 
As  to  root  or  cranial  nerve  "seizures,"  there  has  been  an  accumulating  body  of 

presumptive  evidence  that  these  structures  may  initiate  their  own  epilepticlike 

episodes.  Korey  has  shown  that  dilantin  sodium  produced  depressed  action  po- 
tentials in  the  giant  axon  of  the  squid  (3) .  More  recently  jMorrell,  Bradley  and 

Ptashne  showed  that  dilantin  sodium  increased  the  threshold  to  electric  stimu- 

lation of  mammalian  peripheral  nerves  in  situ  (4).  lannone,  Baker  and  ̂ lorrell 
have  utilized  the  information  from  the  previous  studies  and  found  that  dilantin 
sodium  was  effective  in  selected  cases  of  trigeminal  neuralgia  (5).  Green  has 

reported  on  the  efficacy  of  dilantin  sodium  for  lightning  pains  associated  with 
tabes  dorsalis  f6j . 

In  Case  #2,  the  attacks  of  pain  along  the  sciatic  distribution  associated  with 
clonic  movements  of  the  toes,  foot  and  leg  were  only  partially  controlled  for  a 
short  period  with  dilantin  sodium.  Here  too,  perhaps  dilantin  sodium  given  in 

doses  greater  than  grains  IV2,  three  times  a  day,  would  have  controlled  the  at- 
tacks. However,  the  remarkable  effect  of  removal  of  the  herniated  disc  may  indi- 

cate that  as  in  Case  #2  the  stimulus  was  too  great  to  be  overcome  by  the  average 
dosage  of  dilantin  sodium. 

SrMM.\RY 

Two  patients  with  episodes  involving  one  lower  limb  having  the  appearance 

and  many  characteristics  of  seizures  commonly  attributable  to  a  cerebral  dis- 

charge, were  relieved  of  these  attacks  after  removal  of  the  causative  pathologj'. 
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a  meningioma  at  the  T-1  level  and  a  herniated  disc  at  L4-o  on  the  right.  Both 
had  trials  with  dilantin  sodium  eight  months  and  eleven  months  respectively, 
without  control  of  the  seizures.  These  cases  corroborate  the  increasing  clinical 
and  experimental  observations  that  the  spinal  cord  and  nerve  roots  may  initiate 

their  own  "seizure"  discharge. 
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Our  studies  of  acute  hepatic  injurj^  as  well  as  of  the  various  processes  leading 
to  and  associated  with  hepatic  fibrosis  and  cirrhosis  have  recently  been  ex- 

tended with  the  same  techniques  applied  in  the  past  (1).  These  included  clinical 

pathological  correlation,  conventional  microscopy  supplemented  by  fine  struc- 

tural techniques,  including  electron  microscopy,  histochemi.<try  and  immuno- 
cytochemistry,  as  well  as  by  biochemical  procedures  such  as  chemical  pathology 
and  cytochemistry.  Some  aspects  have  been  studied  in  cooperation  with  other 
groups.  Recently,  in  addition,  autoradiography  and  immunologic  techniques 
have  been  utilized  and  were  responsible  for  emphasis  on  the  character  of  the 
initial  hepatic  injury  and  on  the  immunologic  alterations  which  are  associated 
with  the  chronicity  of  hepatic  lesions.  The  basis  of  this  study  was  again  human 
material  obtained  by  biopsy  and  necropsy  as  well  as  tissue  and  fluid  of  rats 
in  which  a  variety  of  pathologic  changes  had  been  produced  by  experimental 
procedures.  In  the  course  of  the  investigation  the  functional  significance  as  well 

as  the  pathogenesis  of  the  proliferation  of  bile  ducts  became  a  key  problem  re- 
lating to  many  of  the  studies  to  be  reported.  Moreover,  the  attempt  to  thera- 

peutically influence  chronicity  in  hepatic  disease  led  to  a  more  intense  investiga- 
tion of  the  effect  of  corticosteroids.  This  problem  in  turn  has  been  associated 

with  the  question  of  the  biochemistri'  of  hepatic  fibrosis  (2). 

INITIAL  HEPATIC  LNJITRY 

Alterations  in  a  variety  of  conditions  which  may  or  may  not  be  followed  by 

fibrosis  and  cirrhosis  have  been  studied  as  the  response  of  the  liver  to  injurj'  (3) . 
A.  Viral  hepatitis.  Electron  microscopically,  the  degree  of  damage  throughout 

the  liver  and  throughout  the  cells  varied,  with  the  most  prominent  feature  being 

loss  of  granularity,  vacuolization  and  fragmentation  of  the  endoplasmic  reticu- 
lum (4j .  In  a  few  cases  unusually  large  dense  bodies  lined  the  endoplasmic  reticu- 
lum which  seemed  to  represent  abnormal  ribosomes  or  Palade  granules  and  re- 

sembled the  bodies  previously  described  as  possible  virus  particles  (Fellinger 
and  Braunstein,  Gueft).  Swelling  of  mitochondria  occurred  only  in  severe  and 
more  protracted  cases  and  in  the  most  .severely  damaged  liver  cells.  In  instances 

of  drug-induced  hepatic  damage  resembling  viral  hepatitis  (e.g.  produced  by 
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monoamine  oxidase  inliibitors ) ,  similar  alterations  of  the  endoplasmic  reticulum 

were  noted  but  so  far  no  abnormal  ribosome-like  bodies  were  observed  (5).  The 
hepatocytes  varied  throughout  in  AXPase  and  5-nucleotidase  activity.  The  biliary 
microvilli  were  altered  in  patients  with  clinically  apparent  cholestasis  but  were 

otherwise  intact.  They  fretjuently  showed  decreased  atpase  and  5-nucleotidase 
activity,  indicating  impaired  biliary  secretion.  Lysosomes  were  increased  and 
acid  phosphatase  granules  were  spread  throughout  the  cell.  The  cell  borders  were 
not  necessarily  involved  but  alkaline  phosphatase  activity  in  the  sinusoidal 

walls  was  greatly  increased.  The  ductules  appearing  proliferated  on  conven- 
tional microscopy  contained  increased  acid  phosphatase  and  their  luminal 

border  reacted  strongly  for  5-nucleotidase.  Electron  microscopically  they  re- 
vealed lifting  up  of  the  basement  membrane  by  edema.  An  extensive  inflamma- 

tory reaction  composed  of  a  variety  of  cells  (see  mesenchymal  reaction  below) 

and  excess  fibers  were  noted  around  damaged  liver  cells  and  proliferated  duct- 
ules. 

B.  Subacute  ethionine  intoxication.  In  rats  exposed  to  an  0.5%  ethionine  con- 
taining diet  for  5  to  7  weeks,  the  electron  microscopic  picture  exhibited  a  similar 

lack  of  uniformity  as  apparent  under  the  light  microscope.  Even  within  the 
same  cell  different  degrees  of  injury  were  noted  in  different  areas.  However, 
entirely  normal  areas  were  not  seen.  All  mitochondria  showed  swelling,  some 

to  larger  than  four  times  normal  size  with  loss  of  cristae  and  decreased  densitj' 
of  matrix.  The  endoplasmic  reticulum  varied  from  severe  vacuolization  with 

loss  of  the  accompanying  ribosomes  to  complete  disruption  throughout  the  en- 
tire cells.  Occasional  fat  droplets  up  to  2  to  5  microns  in  diameter  were  found. 

Lysosomes,  bile  canalicular  microvilli  and  the  other  parts  of  the  cell  border  were 

not  altered.  There  were  abundant  epithelial  cells  of  bile  ductules  with  more  endo- 
plasmic reticulum  than  normally  seen  in  such  cells.  Moreover,  fat  pigment  or 

iron  granules  were  found  in  their  cytoplasm,  depending  upon  the  age  of  the  lesion. 

Their  biliary  border  was  rich  in  5-nucleotidase  and  in  nonspecific  alkaline  phos- 
phatase. These  cells  took  up  tritiated  thymidine  indicating  rapid  proliferation. 

Around  the  ductules  increase  of  mesenchymal  cells  was  noted,  many  of  them 
engaged  in  phagocytosis,  as  well  as  excess  of  fibers.  It  thus  appears  that  the 
primary  insult  involves  the  endoijlasmic  reticulum  and/or  mitochondria  of  the 
hepatocytes  associated  with  rapid  formation  of  ductular  cells  which  contained 
more  cytoplasmic  organelles  than  normally  found.  The  life  span  of  these  cells 
in  preliminary  experiments  appeared  reduced. 

C.  Cholestasis.  In  human  extrahepatic  and  intrahepatic  cholestasis,  bile  ap- 
peared as  multiple  ringlike  small  structures  in  empty  cytoplasmic  spaces,  dense 

granular  material,  or  as  very  large,  den.'^e,  intracellular  lakes.  'More  lysosomes 
than  normal  were  found  and  they  were  less  concentrated  around  bile  canaliculi. 
Increased  amounts  of  acid  phosphatase  granules  were  noted  which  also  were 
spread  throughout  the  cells,  atpase  was  decreased  depending  on  the  degree  of 
canalicular  dilation.  Alkaline  phosphatase  was  greatly  increased  both  in  the 
canalicular  border  and  along  the  sinusoids.  The  previously  described  alterations 
of  the  microvilli  were  confirmed.  The  endoplasmic  reticulum  was  vacuolated  and 
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fragmented  while  mitochondia  showed  curved  distortion  of  cristae.  The  primary 
insult  thus  appears  to  involve  bile  canaliculi  and  subsequently  endoplasmic 

reticulum,  lysosomes  and  mitochondria.  In  four  cases  of  primarj"  biliar\'  atresia 
in  infants,  the  same  features  were  noted.  In  six  cases  of  primary  biliar}'  cirrhosis, 
all  of  them  with  repeated  biopsies,  the  electron  microscopic  and  histochemical 

changes,  despite  clinically  severe  cholestasis,  showed  no  characteristic  abnor- 
malities. 

D.  Giant  cell  hepatitis  of  infancy.  Of  this  variety  of  hepatitis  of  infancy  with 
cholestasis  and  with  problematic  relation  to  viral  hepatitis,  five  cases  were 
studied,  all  with  repeated  biopsies.  The  epithelial  giant  cells  participated  in 

the  reaction  of  the  surrounding  mononuclear  hepatocytes  as  it  concerned  altera- 
tion of  endoplasmic  reticulum,  glycogen  deposition  and  increase  of  lysosomes. 

They  differed  by  excess  amounts  of  acid  phosphatase  containing  granules  often 
filling  the  entire  cytoplasm.  On  electron  microscopy,  dense,  irregular  bodies  up 
to  several  microns  in  diameter  were  found  which  were  not  bile  as  described  above. 

The  nature  of  these  presumably  acid  phosphatase  containing  granules  is  not 
established.  They  possibly  represent  enlarged  lysosomes.  Despite  thorough 
search,  no  bodies  of  possible  virus  nature  were  demonstrated.  On  the  border  of 

the  giant  cells  very  few  biliary  microA'illi  were  noted  and  histochemically  little 
ATPase  was  seen.  The  microvilli  facing  the  sinusoids  were  normal  but  the  sinusoi- 

dal border  consisted  of  half  or  more  of  the  cell  circumference  on  cross  section. 

Frequently  around  the  giant  cells,  an  increase  of  collagen  fibers  was  found.  Xo 

evidence  was  obtained  that  the  giant  cells  are  degenerative  cells.  The  investiga- 
tions pre.sented  so  far  assist  in  the  difficult  differential  diagnosis  of  neonatal 

jaundice  particularly  if  fine  structural  techniques  are  applied.  The  presence  of 
excess  acid  phosphatase  associated  with  less  accumulation  of  bile  in  vacuoles  or 
in  lakelike  form  and  less  bile  canalicular  dilation  with  microvillar  changes  in 

association  with  the  known  light  microscopic  observation  of  greater  mesenchy- 
mal reaction  supports  the  diagnosis  of  giant  cell  hepatitis  in  contrast  to  biliary 

atresia.  The  rare  viral  hepatitis  of  infancy  differs  by  greater  degree  of  cyto- 
plasmic organelle  alterations. 

E.  Hepatolenticular  degeneration  {Wilson's  disease).  In  continuation  of  light 
microscopic  examinations  as  to  the  specific  character  of  the  hepatocellular 

changes  in  Wilson's  disease,  eleven  biopsy  specimens  of  several  stages  were  sub- 
jected to  electron  microscopic  and  histochemical  examination  as  well  as  to  im- 

munocytochemical  analysis.  Even  in  milder  stages  without  obvious  light  micro- 
scopic changes,  the  hepatocytes  exhibited  many  dense  lysosomes  and  pigment 

granules  in  the  pericanalicular  zone.  The  dense  lysosome  at  least  in  part  seemed 
to  be  formed  by  coalescence  of  granular  material  which  entered  the  cell  from  the 
sinusoidal  surface  by  pinocytosis.  In  contrast  to  lysosomes  elsewhere  those  in 

the  hepatocytes  especially  with  pigment  granules  in  Wilson's  disease  exhibited 
no  acid  phosphatase  activity.  This  enzyme  can  be  inhibited  by  copper  in  vitro, 
permitting  the  assumption  that  the  acid  phosphatase  negative,  dense  lysosomes 

in  Wilson's  disease  contain  excess  copper.  In  addition  increased  amounts  of 
pigment  apparently  lipofuscin  were  noted.  In  the  early  stages  studied  other 
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organelles  were  not  involved.  Bile  canalieuli  revealed  normal  ATPase  activity  and 
biliary  microvilli  were  normal.  Sinusoidal  alkaline  phosphatase  activity  was 

increased.  In  a  case  in  which  one  siblini^  had  advanced  liver  disease,  an  asympto- 
matic one  had  a  normal  liver  light  microscoi)ically,  but  absence  of  ceruloplasmin 

and  increased  hepatic  copper  and  similar  fine  structural  changes  as  the  sympto- 
matic patient.  Immunocytochemical  analysis  for  gamma  globulin  were  as  a  rule 

negative.  Thus  the  liver  cell  injury  in  Wilson's  disease  appears  to  be  initiated 
by  copper  deposition  in  lysosomes  and  the  usual  self-perpetuation  processes  are 
not  present,  but  progressive  fibrosis  is  the  result  of  liver  cell  injury.  Correlation 

between  the  fine  structural  picture  and  clinical  findings  has  not  yet  been  possi- 
ble. 

F.  Pigment  acnwiulation.  In  view  of  the  known  relation  of  pigments  to  lyso- 
somes and  the  possibility  that  pigment  accumulation  may  be  the  result  of  faulty 

release  from  the  lysosomes  with  resulting  decreased  excretion  of  the  substance  in 
the  bile,  studies  on  the  nature,  formation  and  disappearance  of  pigments  are 
under  way.  Electron  microscopically,  the  pigment  formed  following  intravenous 
administration  of  fat  emulsions  to  rats,  appeared  to  be  a  collection  of  small  but 

varying  sized  fat  droplets  in  a  vacuole  surrounded  by  a  single  membrane.  Simi- 

lar pigment  granules  were' seen  in  human  livers  in  which  presumably  transitory 
fatty  metamorphosis  had  occurred.  These  granules  differed  from  lipofuscin 

pigment  granules  which  are  composed  of  lipid  and  nonlipid  phases,  all  sur- 
rounded by  a  single  membrane.  Transitions  of  lysosomes  to  pigment  granules 

were  noted.  Lipofuscin  granules  were  characterized  by  intense  acid  phosphatase 
activity.  Neither  the  lipofuscin  pigment  nor  that  following  administration  of  fat 

emulsions  resembled  the  pigment  seen  in  chronic  idiopathic  jaundice  (Dubin- 
Johnson  syndrome).  The  latter  was  also  surrounded  by  a  single  membrane  but 

was  much  larger  (5  to  10  microns  in  diameter  )  and  irregular.  The  pigment  gran- 
ules noted  in  two  patients  with  abnormal  serotonin  metabolism  resembled  most 

closely  those  appearing  in  animals  following  administration  of  intravenous 
fat  emulsions.  In  hemochromatosis  many  lysosomes  rich  in  lipofuscin  pigment 
and  acid  phosphatase  activity  were  noted  which  also  contained  dense  particles 
of  ferritin  micelles,  which  in  places  fill  them  and  even  seemed  to  be  spilling  out 

of  them.  The  present  studies  are  so  far  descriptive  and  do  not  yet  permit  conclu- 
sions as  to  the  relation  between  pigment  and  lysosomes,  but  ])oint  to  the  assumed 

relation  between  iron  deposition  and  excess  pigment  formation. 
G.  Steatosis.  Electron  microscopic  studies  of  livers  with  fatty  metamorphosis 

in  alcoholics  and  in  patients  with  malabsorjition  or  with  Wilson's  disease  as  well 
as  in  rats  after  high  fat/low  protein  feeding  indicated  compression  of  the  cyto- 

plasmic organelles  without  significant  alterations.  Some  canalieuli  appeared 
compressed  but  tlie  biliary  microvilli  were  not  altered  and  the  changes  were  not 
correlated  with  the  presence  of  jaundice.  This  confirms  previous  observations 
of  this  laboratory  that  mitochondrial  damage  and  ethionine  induced  hepatic  fat 
accumulation  are  not  necessarily  related  (6).  This,  however,  does  not  exclude 

the  possibility  that  excessive  fat  accimiulation  may  secondarily  lead  to  mito- 

chondrial injury.  Since  this  injvu'y  seems  not  to  be  a  causative  factor  in  hepatic 
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steatosis,  the  searcli  for  such  factors  continued.  In  view  of  the  recently  empha- 
sized role  of  catecholamines  in  the  development  of  steatosis,  the  derangement 

of  the  epinephrine  metabolism  in  hepatic  fatty  metamorphosis  induced  by  ethio- 
nine  was  studied.  Epinephrine  is  converted  to  metanephrine  by  the  liver  enzyme 

catechole-methyl  transferase,  the  methyl  donor  being  s-adenosyl  methionine 
formed  from  methionine  and  tep.  If  methionine  was  replaced  by  ethionine  the 

conversion  of  epinephrine  to  metanephrine  in  vitro  did  not  occur  since  s-adenosyl 
ethionine  is  formed  as  a  completing  factor.  In  vivo  the  biologic  half-life  of  in- 

jected epinephrine  C-14  is  longer  in  ethionine  intoxicated  rats  than  in  controls, 
the  excretion  of  epinephrine  in  both  urine  and  bile  being  greatly  reduced.  Since 

the  biologic  half-life  of  metanephrine-C-14  was  nearly  identical  in  ethionine 
intoxicated  and  control  rats,  the  limiting  factor  is  the  delayed  transformation 
of  epinephrine  to  metanephrine.  In  adrenalectomized  cortisone  or  ethionine 

treated  rats,  the  presence  of  epinephrine  is  essential  for  the  developinent  of  stea- 
tosis. Replacement  of  epinephrine  by  metanephrine  did  not  promote  steatosis. 

Therefore,  the  epinephrine/metanephrine  reaction  is  a  true  inactivation  of  epi- 
nephrine and  the  delayed  inactivation  of  epinephrine  in  the  presence  of  ethionine 

demonstrated  in  vitro  and  in  vivo  may  be  a  factor  in  hepatic  fat  accumulation. 
The  etiologic  and  pathologic  aspects  of  hepatic  steatosis  have  been  reviewed  (  7 1 . 

HEP.ATIC  MESENCHYMAL  REACTION 

Since  injury  of  the  hepatocyte  similar  to  that  of  other  epithelial  cells  is  ac- 
companied by  an  inflammatory  reaction  presumably  in  response  to  the  liver  cell 

injury,  the  nature  of  the  nonhematic  mesenchymal  cells  in  the  liver  was  studied 

by  fine  structural  techniques  particularly  since  this  mesenchymal  reaction  is 
responsible  for  several  factors  important  in  the  chronicity  of  liver  disease.  The 
attem])t  is  made  to  present  a  subdivision  of  mesenchymal  cells  similar  to  recent 
endeavors  in  the  nomenclature  of  immunologically  competent  cells  and  of 
hematic  cells.  The  hepatic  mesenchymal  cells  were  characterized  on  functional 
indications  (S) .  The  sinu.soids  of  the  liver  parenchyma  differed  from  capillaries 

eLsewhere  including  the  cai)illaries  in  the  portal  spaces  of  the  liver  by  the  ab- 
sence of  a  basement  membrane  as  demonstrated  so  far  in  man,  dog,  rat  or  mouse. 

The  separation  between  blood  space  and  tissue  space  is  thus  formed  only  by  the 
Kupffer  cells  which  do  not  completely  cover  the  tissue  space.  Between  Kupffer 
cells  small  gaps  are  present  through  which  particulate  elements  may  pass  from 
the  blood  stream  to  the  tissue  space  thus  facilitating  a  more  intimate  contact 

between  hepatocytes  and  blood  constituents.  The  resting  Kupft'er  cells  corre- 
sponding to  endothelial  lining  cells  had  few  phagosomes  or  other  organelles  in 

a  fiat  but  elongated  cytoplasm.  Activated  Kupffer  cells  in  a  littoral  position 
in  the  sinusoidal  lumen  contained  many  phagosomes  and  exhibited  much  acid 
phosphatase  activity  as  evidence  of  active  phagocytosis.  The  activity  varied 
with  the  functional  state  of  these  cells  (9j.  Counterparts  of  these  cells  were  seen 
outside  of  the  sinusoids  as  resting  or  activated  tissue  histiocytes.  From  another 
type  of  cell  with  little  endoplasmic  reticulum,  a  filamentous  material  seemed  to 
stream  from  the  cytoplasm.  Outside  of  the  cell  membrane  this  became  thicker 
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and  showod  tlio  periodicity  of  collagen  fibers.  These  fiber  forming  cells  did  not 
liave  the  light  microscopic  ajipearance  of  fibroblasts  which  were  not  found  within 
the  parenchyma  but  only  in  portal  spaces.  Another  irregularly  shaped,  heavily 
PAS  positive  cell  contained  small  fragments  of  mature  collagen  fibers  and  was 

considered  a  fiber  removing  cell  or  "fibroclast."  Finally  cells  were  seen  in  either 
littoral  position  or  outside  sinusoids  which  contained  occasional  phagosomes 

but  abundant  endoplasmic  reticulmn  and  exhibited  gamma  globulin  on  immuno- 
cytochemical  analysis.  They  are  considered  plasmacytoid  cells  though  they  re- 

semble plasma  cells  only  cxceiitionally. 

REGENER.\.TIOX 

To  separate  transient  regeneration  associated  with  insult  from  regeneration 
persisting  after  discontinuation  of  insult,  two  groups  of  rats  were  fed  methyl 
butter  yellow  for  26  and  40  days  and  sacrificetl  at  intervals  after  discontinuation 
of  the  drug.  After  26  days  indications  of  the  injury  of  the  hepatocytes  were 

hyaline  inclusions,  decreased  basophilia  and  diminished  glucose-6-phosphatase 
activity  with  minimal  signs  of  regeneration.  After  40  days  many  regenerative 

nodules  with  increased  basophilia,  mitosis  and  normal  glucose-6-phosphatase  ac- 
tivity were  seen.  With  return  to  normal  diets  the  regenerative  nodules  disap- 

peared but  other  nodules  appeared  which  were  composed  of  hytlroi)ic  cells  with 

cytoplasmic  pas  positive  droplets  and  diminished  glucose-6-phosphatase  ac- 
tivity; they  exhibited  single  cell  necrosis.  These  latter  nodules  were  larger  in  the 

40  day  group  and  became  more  prominent  following  discontinuation.  Therefore 

these  glucose-6-phosphatase  free  cells  seem  to  represent  an  abnormal  cell  popu- 
lation not  dependent  on  the  presence  of  the  offending  drug  which  long  before  had 

been  excreted  ( 10) . 

IXTERFERENCE  OF  BILE  FLOW  AND  ROLE    ( FUNXTIOX  OF  THE  DLCTILAR  CELL) 

The  problem  of  intrahepatic  cholestasis  received  added  impetus  by  observa- 
tions of  Israeli  observers  as  to  the  ability  of  alpha-naphthyl-isothiocyanate 

(anit)  to  experimentally  produce  this  process  by  destruction  of  the  epithelium 
of  the  small  intrahepatic  bile  ducts.  Chronic  stages  of  the  intoxication  provided 
a  model  for  the  study  of  the  function  of  the  bile  ductules  to  which,  on  the  basis 

of  electron  microscopic  studies,  the  ability  was  assigned  to  seci'ete  water  but 
not  biliary  substances  (11).  In  confirmation  of  the  Israeli  investigations,  24 

hours  after  feeding  a  single  dose  of  axit  necrosis  of  duct  epithelium  with  plug- 
ging of  the  lumen  by  debris  was  noted.  This  was  associated  with  considerable 

hyperbilirubinemia  and  with  complete  cessation  of  the  bile  flow.  Eelining  of 
the  ducts  four  days  later  was  accompanied  by  return  of  bile  flow  and  of  serum 
bilirubin  to  normal  range.  In  rats  fed  continuously  for  two  weeks  with  smaller 
doses  of  AXIT,  the  wall  of  the  septal  bile  ducts  was  tremendously  thickened  by 
edema  and  inflammation  and  it  was  surrounded  by  inflammatory  exudate.  The 

lumen  appeared  even  more  narrowed  by  heaping  up  lining  epithelium.  (  The  pic- 
ture resembled  that  seen  in  an  observed  human  case  of  jaundice  following  chlor- 

propamide administration.  I  Perif)ortal  parenchymal  necroses  in  the  rats  were 
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considered  the  result  of  leakage  of  bile  through  injured  ducts.  This  subacute 
stage  was  also  associated  with  complete  cessation  of  bile  flow  and  unusually  high 

bilirubin  levels.  Despite  continued  feeding  of  .-vxix,  the  obstructive  lesion  re- 
gressed and  bile  flow  and  bilirubin  returned  to  normal  within  several  weeks. 

However,  the  bile  flow  rose  again  simultaneously  with  proliferation  of  bile  duct- 
ules. 

These  late  changes  of  the  axit  intoxication  characterized  by  extensive  ductular 
proliferation  in  the  absence  of  liver  cell  necrosis  were  studied  in  contrast  to 
other  models  in  which  ductular  proliferation  was  present  together  with  liver  cell 

injury  (subacute  ethionine  intoxication)  or  which  showed  liver  cell  injurj'  with 
minimal  or  absent  ductular  cell  proliferation  (acute  ethionine  intoxication  and 
subacute  carbon  tetrachloride  or  thioacetamide  intoxication).  In  the  presence 
of  proliferation  of  ductules,  the  bile  flow  was  increased  three  to  four  times  with 
moderate  increase  in  total  amount  but  reduction  of  concentration  of  bile  solids 

while  in  the  absence  of  ductular  cell  proliferation  a  normal  or  decreased  quantity 
of  a  dilute  bile  was  secreted.  The  total  amount  of  bile  acid  excreted  was  normal 

in  the  case  of  the  axit  intoxication  and  markedh^  reduced  in  the  ethionine  intoxi- 
cation as  reflection  of  hepatocellular  injury.  Since  even  in  the  axit  intoxication, 

the  biliary  concentration  of  bile  acids  was  low  and  the  contribution  to  the  bile 

solids  was  decreased  from  normal,  the  increased  bile  flow  associated  with  ductu- 
lar proliferation  represented  a  hydrocholeresis.  Since  the  increment  represented 

excess  fluid  containing  electrolyte  and  not  biliary  substances,  it  appears  justified 
to  assume  that  the  microvilli  of  the  bile  ductules  reflect  secretion  of  an  electro- 

lyte containing  fluid.  This  indicates,  moreover,  that  ductular  proliferation  and 

periductular  infiltration  as  seen  in  human  cholangiolitis  is  not  necessarily  asso- 
ciated with  cholestasis  but  rather  may  be  accompanied  by  hydrocholeresis.  A 

practical  modification  of  the  technique  for  demonstration  of  bile  acids  in  the  bile 
has  been  described  lT2). 

In  analogy  to  the  above,  one  ma}'  also  assume  that  the  biliary  microvilli  of 
the  hepatocytes  reflect  secretion  of  an  electrolyte  rich  fluid  while  other  biliary 
constituents  are  delivered  by  other  hepatocellular  organelles.  Since  bilirubin 
has  been  demonstrated  in  lysosomes  and  the  latter  together  with  the  Golgi  zone 
have  been  implicated  in  biliary  secretion,  the  behaviour  of  acid  phosphatase  in 
the  bile  as  a  marker  of  lysosomes  was  studied.  Hepatic  serum  and  biliary  acid 

phosphatases  were  investigated  by  electrophoretic,  chromatographic  and  chemi- 
cal analysis.  Disc  electrophoresis  of  acid  phosphatases  on  polyacrylamide  gels 

was  worked  out.  By  this  technique  as  well  as  by  anion  exchange  cellulose  chro- 
matography, four  acid  phosphatases  were  separated  from  rat  liver.  Rat  bile 

exhibited  considerable  enzyme  activity  but  chromatographically  only  one  acid 

phosphatase  could  be  identified  in  bile.  Acid  phosphatase  activity  and  bilirubin 

concentration  of  the  bile  were  directly  related  confirming  further  the  role  of  lyso- 
somes in  the  excretion  of  bile. 

mechanism  of  hepatic  fibrosis 

The  effect  of  intrahepatic  injection  of  the  polygalactose  carrageenin  and  of 

quartz  was  studied  to  separate  the  lesion  produced  by  the  transient  stimulus  of 
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oarrajiceniii  from  tlu*  permanent  one  of  quartz.  Fil)er  formation  occurred  close 

to  l)ile  ductules  and  lil)roi)Iasts  su<ft!:esting  a  stimulating  I'l'fect  of  the  proliferat- 
ing ductular  cell.  (Quartz  produced  a  more  violent  initial  reaction  with  predomi- 

nance of  segmented  leukocytes  und  lack  of  macrophages.  Cortisone  altered  the 
local  hepatic  Hbrogenesis  from  carrageenin  by  increasing  the  necrosis,  partially 
inhibiting  proliferation  of  fibroblasts  and  ductular  cells  as  well  as  the  deposition 
of  ground  substance  and  reticulum  fibers.  Cortisone  had  no  effect  on  local  hepatic 
fibrogenesis  induced  by  tjviartz  (13).  The  morphologic  effects  of  intrahepatic 

and  subcutaneous  injection  of  carrageenin  were  compared  in  normal  and  scor- 
butic guinea  pigs,  in  the  latter  the  coagulation  necrosis  produced  was  more  severe 

and  proliferation  of  ductular  cells  and  fibr()l)lasts  as  well  as  formation  of  argy- 
rophilic  fibers  scanty.  However,  around  the  necrotic  area  abundant  intensely 

PAS  positive  and  alcian  blue  negati^•e  material  was  laid  down  which  underwent 
partial  calcification.  At  this  time  it  cannot  be  decided  whether  the  ])resented 
observations  indicate  a  primary  alteration  of  collagen  forming  cells  or  of  the 
hydroxyproline  proline  interrelation  (14 1.  An  electron  microscopic  study  of 
hepatic  fiber  formation  has  been  completed  (15). 

To  study  cellular  factors,  the  ratio  between  hydroxyproline  and  d\a  in  the 
liver  was  found  constant  in  a  large  variety  of  different  conditions  associated 
with  fiber  accumulation  in  the  organ  such  as  in  subacute  ethionine  intoxication, 
in  subacute  carbon  tetrachloride  intoxication,  in  the  effects  of  a  high  fat/low 
protein  diet,  in  chronic  anit  intoxication  following  bile  duct  ligation  as  well  as 
in  modifications  and  regressions  of  the  subacute  ethionine  intoxication  brought 
upon  by  cortisone  or  methionine.  This  indicated  a  close  relation  between  fiber 
formation  and  cell  proliferation  (16).  In  ethionine  intoxication,  the  proliferating 

ductular  cell  might  be  the  stimulus  while  in  other  types  of  injury  without  duct- 
ular cell  proliferation,  the  proliferating  hepatocytes  regenerating  in  response  to 

liver  injury  might  represent  the  stimulus. 
These  studies  supplemented  by  ladioautographic  investigations  have  also 

permitted  the  demonstration  that  the  excess  protein  and  dxa  found  in  many 
chronic  hepatic  injuries  represented  proliferating  ductular  cells  i)ointing  to  the 
importance  of  histologic  controls  of  chemical  analyses  (17  ). 

Cellular,  enzymatic  and  hormonal  (see  below)  factors  responsible  for  the  dis- 
appearance of  collagen  are  being  further  explored.  Determination  of  the  life 

span  of  ductular  cells  by  tritiated  thymidine  and  of  collagen  by  proline  C-14 
during  the  recovery  of  the  ethionine  intoxication  should  indicate  whether  the 

rapid  disappearance  of  collagen  and  ductular  cells  is  caused  by  increased  cata- 
bolic  processes  or  by  interference  with  new  formation.  Electron  microsco])ic  ex- 

aminations carried  out  so  far  seem  to  favor  the  former  as  far  as  the  ductules  are 
concerned. 

In  investigations  on  cirrhosis,  emjihasis  has  been  laid  ui)on  demonstration  of 
the  pathogenesis  of  the  cirrhosis  in  alcoholics,  of  hepatic  schistosomiasis,  and 

of  the  process  associated  with  self-perpetuation.  Some  of  the  latter  tw^o  prob- 
lems will  be  dealt  with  in  the  subsequent  section  on  imnninology  (see  below ) . 

The  transformation  of  portal  cirrhosis  into  postnecrotic  cirrhosis  of  the  alcoholic 
has  been  investigated  (18)  using  semiquantitative  histologic  evaluation  of  the 
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cardinal  features  of  each  type  of  cirrhosis.  It  was  found  that  as  the  disease  pro- 
gresses, the  features  of  alcoholic  portal  cirrhosis,  i.e.  fat  and  alcoholic  hyaline, 

decreased  while  the  features  of  postnecrotic  cirrhosis,  namely  multilobular 
nodules,  collapse  and  variation  in  size  and  shape  of  nodules,  increased  (19j. 
It  was  concluded  that  in  alcoholics  postnecrotic  cirrhosis  is  frequently  the  end 
result  of  a  chronic  hyperplastic  response  to  continuing  necrosis  which  originates 
in  the  classical  monolobular  septal  or  portal  cirrhosis  of  alcoholics. 

EFFECT  OF  STEROIDS  OX  HEPATIC  INJURY 

The  effect  of  cortisone  was  studied  by  histologic,  radioautographic,  cyto- 
chemical  and  electron  microscopic  procedures  during  two  stages  of  the  subacute 

ethionine  intoxication.  One  represented  the  "florid"  phase  present  in  rats  which 
have  been  from  5  to  7  weeks  on  a  synthetic  diet  containing  0.5%  ethionine. 
During  this  stage  fibers  accumulated,  various  enzymatic  activities  decreased  and 
cell  proliferation  took  place.  The  last  was  reflected  in  excessive  accumulation 
of  ductular  cells  and  slight  increase  of  mesenchymal  cells  as  demonstrated  by 
cell  counts.  The  new  formation  of  ductular  cells  was  also  demonstrated  by 
radioautographic  determination  of  the  distribution  of  cells  labeled  with  tritiated 

thymidine  and  by  total  thymidine-H3  uptake.  Total  hepatic  protein,  dxa  and 
hydroxy  proline  also  steeply  increased.  Cortisone  treatment  in  this  stage  ar- 

rested but  did  not  reverse  these  changes  apparently  by  promoting  an  equilibrium 
between  anabolisra  and  catabolism  of  ductular  cells  and  fibers.  The  decreased 

enzyme  activities  were  restored  to  normal  possibly  because  of  an  effect  on 

liepatocytes  (20) .  Electron  microscopically  cortisone  given  after  five  weeks  re- 
versed existing  mitochondrial  swelling  without  the  mitochondria  being  entirely 

normal  after  two  weeks.  Endoplasmic  reticulum  in  some  of  the  cells  became  rich 
and  granular.  The  earlier  the  therapy  was  started  and  the  longer  it  was  given, 

the  more  of  this  type  of  endoplasmic  reticulum  was  found.  The  hepatocj'tes 
contained  numerous  pigment  granules  which  were  typical  lipofuscin.  The  ductu- 

lar cells  showed  cytoplasmic  disintegration  and  e.xtrusion  of  cytoplasm  into  the 
lumen.  Treatment  with  methionine  had  a  similar  effect  at  this  stage  except  no 

pigment  accumulated.  In  contrast  in  the  "stationary"  phase  of  the  intoxication, 
no  further  alteration  of  the  mentioned  parameters  including  the  electron  micro- 

scopic picture  was  noted.  This  might  offer  analogies  to  the  treatment  of  human 

liver  diseases  by  steroids.  Studies  in  progress  indicated  that  adrenalectomy  in- 

hibits the  methionine-induced  recovery  after  subacute  ethionine  intoxication 
reflected  in  disappearance  of  ductular  cells  and  fibers  and  that  total  adrenal 

extract  but  not  cortisone  is  able  to  reestablish  this  recovery.  In  contrast  to  cor- 
ticosteroids, anabolic  steroids  have  been  shown  in  previous  investigation  to  have 

an  icterogenic  effect.  In  man  and  rats  given  norethandrolone,  canalicular  dilata- 

tion and  changes  of  biliarj-  microvilli  were  described  even  in  the  absence  of 
jaundice.  Several  analogs  of  norethandrolone  are  being  investigated  for  the  same 
effect  to  ascertain  the  chemical  nature  of  the  steroid  associated  with  the  struc- 

tural change. 



STUDIES  OF  ACITE  HKPATIC  INJURY nil 

l.MMl  XOLOGICAL  STUDIES  IX  LIVER  DISEASE 

111  c'oiitiiuiatiou  of  previous  investigations,  the  distribution  of  gainnia  globu- 
lin in  the  liver  was  studied  by  immunocytochemical  techniques,  particularly  to 

elicit  the  significance  of  this  distribution  and  to  identify  the  lesion  with  which 

it  is  astiociated.  In  primary  biliary  cirrhosis  most  of  the  gamma  globulin  di'inon- 
strated  histologically  was  macroglobulin  rather  than  the  common  S7  globulin. 

Since  it  was  possible  to  demonstrate  fibrinogen,  albumin  and  other  plasma  prote- 

ins together  with  gamma  globulins  in  lu'i)atic  mesi'iichyinal  cells  in  hepatitis,  it 
was  assumed  that  this  deposition  is  the  result  of  phagocytosis.  In  contrast,  in  all 
types  of  cirrhosis  only  gamma  globulin  could  be  demonstrated  in  basophilic 
mesenchymal  cells,  indicating  local  formation  of  gamma  glol)ulin.  The  gamma 
globulin  was  not  eluted  at  a  pH  3.2,  suggesting  that  it  was  not  part  of  an  antigen/ 
antibody  complex.  The  distribution  of  the  gamma  gloVjulin  showed  no  relation 
to  ischemic  or  biliary  necrosis,  nor  to  the  injury  characteristic  of  alcoholics  as 

indicated  by  Mallory's  alcoholic  hyaline.  It  did,  however,  correlate  with  "piece- 

meal necrosis,"  which  is  characterized  by  loss  of  hepatocytes  on  the  periphery 
of  lobules  and  nodules  associated  with  local  accumulation  of  lymphocytes, 
plasma  cells  and  histiocytes,  and  proliferation  of  bile  ductules  (21).  This  type 
of  necrosis  had,  in  previous  statistical  studies  based  on  biopsy  material,  been 

identified  as  the  morphologic  expression  of  the  progression  of  cirrhosis,  inde- 
pendent of  its  etiology.  The  presence  of  gamma  globulin  containing  mesenchy- 

mal cells  in  piecemeal  necrosis  pointed  to  an  immunologic  i)henoiiicnon,  with  the 
antigen  being  in  question.  Therefore,  an  hepatic  lesion  was  studied  with  a  known 
antigen,  namely  schistosomiasis.  In  experimental  schistosomiasis  of  mice,  gamma 

globulin  was  demonstrated  in  Kupffer  cells  and  histiocytes  around  the  granu- 
lomas as  well  as  in  the  necrotic  zones,  in  the  latter  apparently  as  antigen/ anti- 
body complexes.  Serum  of  patients  with  active  schistosomiasis  was  found  to 

bind  specifically  by  immunocytochemical  techniques  to  adult  worms  and  ova  as 
well  as  to  products  of  the  latter  and  to  the  antigen/antibody  complexes  in  the 
necrotic  areas.  These  observations  provided  a  technique  for  serum  diagnosis  of 
schistosomiasis  with  known  tissue  and  for  tissue  diagnosis  with  known  sera.  It 
also  represented  a  model  for  conditions  in  which  the  antigen  was  unknown  (22). 

Therefore,  the  attempt  was  made  to  establish  binding  of  serum  of  patients  with 
various  liver  diseases  to  liver  tissue  by  similar  immunocytochemical  methods. 

Sera  of  patients  with  very  active  viral  hepatitis  and  with  primary  biliary  cir- 
rhosis showed  neither  organ  nor  species  specific  binding  to  nuclei  similar  to  sera 

of  patients  with  lupus  erythematosus.  It  was  destroyed  by  antecedent  treatment 
of  the  tissue  with  DXAase.  This  binding  which  was  not  associated  with  positive 
L.E.  reaction  was  considered  a  reflection  of  mesenchymal  hyperactivity  without 

apparent  pathogenetic  significance.  Patients  with  a  variety  of  active  liver  dis- 
eases showed  also  binding  to  proliferated  bile  ductules  and  their  contents.  The 

material  thus  indicated  gave  a  positive  pas  reaction  (23) .  It  appears  therefore 
that  in  patients  with  liver  disease  carbohydrate  containing  antigenic  material  is 
excreted  in  the  bile,  which  stimulates  the  formation  of  circulating  antibodies.  A 

pathogenetic  action  of  this  antil)ody  itself  appeared  improbable,  but  in  view 
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of  the  finding  of  antigen/antibody  complexes  in  the  necrotic  areas  of  schistosoma 
granulomas  and  the  recently  emphasized  cytotoxic  effect  of  antigen/antibody 
complexes,  the  hypothesis  is  being  entertained  that  such  complexes  in  or  around 
the  bile  ductules  have  a  cytotoxic  effect  leading  to  piecemeal  necrosis  (24j.  To 

support  this  hypothesis,  two  types  of  known  antigen/antibody  complexes  dis- 
solved in  excess  antigen  were  injected  retrograde  into  the  bile  duct  of  rats.  They 

produced  periportal  acute  and  chronic  lesions  not  elicited  if  either  antigen  or 
antibody  were  injected  alone. 

The  presence  of  immunologic  reactions  in  schistosomiasis  stimulated  the  study 
of  advanced  instances  of  human  hepatic  schistosomiasis  from  Brazil.  Changes 
characteristic  of  postnecrotic  cirrhosis  and  of  an  active  chronic  hepatitis  were 
found  in  high  incidence,  in  contrast  to  the  material  usually  seen  in  this  country 
or  in  Puerto  Rico.  The  cirrhotic  lesions  were  considered  the  result  of  repeated 
ischemic  insults  from  esophageal  variceal  hemorrhage  tolerated  better  than  in 

other  types  of  cirrhosis.  However,  also  piecemeal  necrosis  was  noted,  possibly  as 
an  expression  of  a  chronic  immunologic  response  either  to  schistosomal  antigen 

or  to  liver  cell  breakdown  products  (25).  The  availability  of  material  of  experi- 
mental mouse  schistosomiasis  encouraged  a  histochemical  analysis.  Acid  phos- 

phatase, 5-nucleotidase,  AXPase,  amino  peptidase,  alkaline  phosphatase  were 
demonstrated  in  the  schistosomal  ova  in  addition  to  complex  carbohydrate 
which  is  probably  the  main  antigenic  component.  The  granulomatous  tissue 

around  the  ova  displayed  histochemical  reactions  characteristic  of  chronic  pro- 
liferative inflammation  (26). 

Attempts  at  producing  permanent  hepatic  lesions  with  Freund's  adjuvant 
mixed  with  hepatic  tissue  did  not  succeed  nor  did  the  admixture  of  liver  tissue 
alter  significantly  the  initial  lesion  (27) . 

As  a  supplement  to  the  immunologic  studies  serum  proteins  in  liver  disease 
have  been  investigated  by  disc  electrophoresis  (28) . 

DLXTULAR  CELL  REACTION 

JVIany  of  the  observations  presented  throw  light  on  a  phenomenon  found  in 

many  chronic  hepatic  conditions,  namely,  the  ductular  cell  reaction  which  im- 
plies proliferation  of  bile  ductules  with  associated  inflammation.  This  lesion  is 

considered  a  response  of  the  liver  to  injury  presumably  associated  with  biliary 
excretion  of  a  material  which  stimulates  ductular  proliferation  resulting  in 
excessive  flow  of  a  diluted  bile  and  in  periductular  inflammation.  The  latter  if 

protracted  leads  to  hepatic  fibrosis  with  the  proliferation  of  the  ductules  pro- 
viding a  stimulus  for  fibroplastic  cells  to  form  fibers  as  well  as  a  mechanical 

anchor  for  these  fibers.  The  possibility  that  the  hypothetical  irritant  is  of  carbo- 
hydrate character  and  antigenic  is  raised.  The  material  in  the  periductular 

tissue  not  being  readily  metabolized  may  stimulate  antibody  formation  and 

might  subsequently  participate  in  locally  cytotoxic  antigen/antibody  com- 
plexes. The  ductular  cell  reaction  appears  therefore  to  favor  chronicity  of  liver 

disease  by  dissemination  of  mesenchymal  cell  activity  throughout  the  organ. 
Future  investigations  are  therefore  focused  on  the  immunologic  identification 
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of  the  supposed  antigen  and  on  the  chemical  identification  of  the  carbohydrate 
compounds. 

SUMMARY 

Various  types  of  acute  hepatic  injury  and  the  processes  leading  to  and  asso- 
ciated with  hepatic  fibrosis  and  cirrhosis  were  studied  by  fine  structural  and 

biochemical  techniques.  In  subacute  cthionine  intoxication  of  the  rat  and  in 
human  viral  hepatitis,  the  emphasis  was  laid  on  alterations  of  the  endoplasmic 
reticulum.  In  cholestasis,  alterations  of  biliary  microvilli  were  followed  by 

changes  in  other  cytoplasmic  organelles.  In  giant  cell  hepatitis  of  infancy,  ex- 

cess acid  phosphatase  distribution  is  conspicuous  while  in  Wilson's  disease  a 
lysosomal  alteration  had  boon  demonstrated.  Hepatic  steatosis  in  acute  ethionine 
intoxication  was  associated  with  impairment  of  the  catecholamine  metabolism. 

The  hepatic  mesenchymal  cells  in  part  developing  in  response  to  liver  injury 
were  subdivided  on  a  functional  basis.  Proliferation  of  bile  ductules  was  found 

associated  with  hydrocholere.-<is  instead  of  with  biliary  obstruction  suggesting 
that  these  cells  secrete  an  electrolyte  rich  fluid.  Steroid  therapy  influences  the 

"florid"  but  not  the  later  "stationary"  phase  of  subacute  ethionine  intoxication. 
A  constant  relation  between"  hepatic  hydroxyproline  and  dna  in  various  condi- 

tions with  hepatic  fibrosis  suggests  a  role  of  cell  proliferation  in  fiber  formation. 
Immunologic  studies  demonstrated  peripheral  piecemeal  necrosis  of  the  liver  as 
a  condition  associated  with  local  formation  of  gamma  globulin,  indicated  an 

antigen  excreted  in  the  bile  in  patients  with  active  liver  disease,  suggested  a  role 
of  antigen  antibody  complexes  at  least  in  experimental  liver  injury  and  pointed 
to  immunologic  reactions  in  schistosomiasis.  Ductular  cell  proliferation  with 
associated  inflammation  is  a  mechanism  leading  to  chronicity  in  liver  disease. 
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With  the  widespread  luse  of  tranquilizers  in  medical  and  psychiatric  practice, 
many  untoward  and  often  undesirable  effects  of  the  drugs  have  been  reported. 
Frequently  observed  i)hysiologic  side  effects  include  drowsiness,  skin  eruptions, 

Parkinson-like  syndromes,  dystonias,  akathisias,  and,  less  connnonly,  agranulo- 
cytosis and  hepatic  damage.  Psychotic  reactions  with  the  use  of  tranquilizers 

have  only  occasionally  been  reported.  Berry,  et  al.  described  two  children  who 
had  cataleptoid  states  following  administration  of  perphenazine  (Trilafonj  (1). 
The  drug  was  given  to  one  child  for  hypochondriacal  somatic  complaints  and  to 

the  other  child  for  excessive  vomiting  associated  with  an  upper  respiratory  in- 
fection. In  both  cases  the  catalei)toid  states  subsided  after  the  drug  was  dis- 

continued, yiay  reported  two  psychotic  patients  in  whom  cataleptic  states 

developed  after  they  receix^ed  promazine  (Sparine)  and  proclorperazine  (Com- 
pazine I  respectively  (2 1 .  Both  patients  reverted  to  their  jirevious  psychotic  states 

with  disappearance  of  the  cataleptic  states  after  the  drugs  were  discontinued  and 
the  use  of  Congentin  was  instituted. 

Recently,  Lang  and  IVIoore  reported  an  organic  psychosis  with  neurological 

changes  following  chlorpromazine  therapy  in  a  patient  previously  not  overtly 
psychotic  (3).  This  appears  to  be  the  first  report  of  such  a  complication.  Their 

patient's  initial  sj'uiptoms  were  anxiety,  dizziness,  palpitations,  and  fear  that  he 
would  be  unable  to  breathe  or  that  his  heart  would  stop.  After  three  doses  of 
chlorpromazine,  totaling  75  mg,  the  patient  complained  of  palpitations  and 

panic,  and  said  he  felt  "like  an  empty  shell,  floating  around  in  the  air."  The 
chlorpromazine  was  increased  to  50  mg  four  times  a  day  and  the  patient  ex- 

perienced auditory  hallucinations  which  he  felt  came  from  two  men  standing  on 

his  chest.  Two  days  later  he  had  neurological  symptoms  of  dysarthria,  dys- 
phagia, diplopia,  ataxia,  and  coarse  tremors.  The  organic  psychosis  and  neuro- 

logical symptoms  cleared  within  a  week  after  chlorpromazine  was  discontinued 
and  therapy  with  intravenous  Amigen,  potassium,  premethazine,  multivitamins, 
dilantin,  and  phenobarbital  was  instituted. 

The  following  case  is  of  interest  not  only  because  of  the  organic  psychosis  that 
occurred  concurrent  with  the  use  of  chlorpromazine,  but  also  because  of  the  role 

that  the  drug  reaction  seemed  to  play  in  the  remission  of  symptoms. 

CASE  REPORT 

D.D..  a  57  year  old  housewife,  was  referred  by  the  neurology  service  to  the 
psychiatric  service  because  of  severe,  incapacitating  pain  in  her  neck,  radiating 
down  her  left  arm.  No  organic  cause  could  be  found  for  this  pain. 

From  the  Department  of  Psychiatry,  The  Mount  .Sinai  Hospital.  New  York.  X.  Y. 
1C5 
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Four  months  prior  to  admission,  the  patient  was  preparing  for  the  wedding  of 
her  niece,  the  daughter  of  a  favorite  stepbrother  who  had  died  some  years  ago. 

On  the  day  of  the  wedding  she  felt  as  if  she  could  not  stand  up.  Her  family  doc- 

tor diagnosed  her  illness  as  "intestinal  grippe"  and  the  patient  went  to  bed.  Two 
days  later,  there  was  a  hurricane  and  the  rain  came  into  the  windows  of  her 

apartment.  The  patient's  husband  was  at  work,  and  although  there  was  a  maid 
in  the  house,  she  got  out  of  bed  to  mop  up  the  water.  While  wringing  out  a  heavy 
rug,  she  had  a  sharp  pain  in  her  neck  and  left  arm,  with  a  sensation  of  paralysis 

in  the  arm.  In  spite  of  muscle  relaxants,  proclorperazine,  meprobamate,  anal- 
gesics, and  chlorpromazine  100  mg  four  times  a  day  prescribed  by  her  family 

doctor,  the  pain  continued.  She  rapidly  withdrew  from  her  social  activities, 

neglected  her  home  and  her  person,  and  became  irritable,  anorexic  and  insom- 
niac. She  was  admitted  to  the  neurology  service,  but  neurological  examinations, 

including  a  myelogram,  did  not  establish  an  organic  cause  of  the  pain. 

On  admission  to  the  psychiatric  service,  the  patient  weighed  96  pounds  al- 
though she  was  of  average  height.  She  was  pale  and  untidy,  wore  no  make-up, 

had  not  combed  her  hair  and  appeared  at  least  ten  years  older  than  her  stated 

age.  Her  facial  expression  was  sad  and  self-pitying,  and  she  moaned  and  cried 
almost  continuously.  She  was  querulous  and  demanding,  finding  fault  with  the 
location  of  her  bed,  the  menu,  the  temperature  of  the  food,  the  ward  routine, 
and  she  was  dissatisfied  with  every  offer  of  help  by  the  nurses  and  doctors.  She 
walked  with  small  steps,  her  back  hunched  over,  and  her  right  hand  holding 
her  left  arm  which  was  flexed  and  held  close  to  her  body.  There  was  moderate 
atrophy  of  the  muscles  of  the  left  arm  and  hand,  marked  limitation  of  active 
motion,  but  no  limitation  of  passive  motion.  The  sensorium  was  clear  and  no 
hallucinations  or  delusions  were  elicited.  Psychological  tests  indicated  a  mixed 
neurotic  pattern  with  compulsive  defenses,  conversion  symptoms  and  depression. 

Nine  years  previously  the  patient  had  her  first  attack  of  cervical  pain.  At  that 
time  she  was  having  her  hair  washed  in  a  beauty  parlor,  and  while  sitting  with 
her  head  extended,  she  suddenly  felt  a  sharp  pain  in  the  back  of  her  neck;  the 
pain  radiated  to  both  shoulders  and  arms  and  down  her  back  to  the  lumbar 

region.  Straightening  the  trunk  relieved  the  pain  temporarih',  but  it  quickly  re- 
turned and  persisted  in  the  neck  and  left  arm.  A  diagnosis  of  slipped  cervical 

disc  was  made.  Treatment  with  collar  traction,  x-rays,  head  traction,  and  local 
injections  of  procaine  relieved  the  pain  for  brief  periods  only.  Weakness  and 
atrophy  of  the  left  palm  developed.  The  diagnosis  was  confirmed  by  myelogram 
and  hemilaminectomy  was  performed  on  the  neurology  service  of  The  Mount 
Sinai  Ho.spital.  There  was  marked  improvement  of  objective  neurological 
findings,  but  the  pain  persisted  in  spite  of  increasing  doses  of  Demerol  and 
codeine.  The  patient  became  depressed  and  talked  of  not  wanting  to  live. 

She  was  transferred  to  the  psychiatric  service,  where  she  was  seen  in  daily 

psychotherapy  sessions.  Her  pain  persisted,  and  after  three  months  of  psycho- 
therapy and  her  continued  demands  for  increasing  amounts  of  Demerol,  she  was 

given  twenty  electroshock  treatments.  Except  for  a  mild  organic  mental  state 
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following  convulsive  therapy,  her  condition  remained  unchanged.  It  was  decided 
to  give  her  Demerol  on  a  demand  basis,  and  in  one  week  she  went  up  to  2000  mg 
per  day.  The  patient  said  she  thought  that  allowing  her  to  have  Demerol  in 

this  way  meant  that  she  was  hopeless.  She  then  was  seen  twice  a  day  in  psycho- 
therapy, had  a  special  nurse,  and  was  treated  with  muscle  relaxants.  Her  de- 

mands for  Demerol  were  reduced  until  she  discontinued  its  use,  and  with  the 
help  of  suggestive  therapy,  she  improved  and  returned  to  her  former  life. 

Six  years  later  the  patient  and  her  husband  were  in  an  automobile  accident; 

the  patient  was  unhurt,  but  the  husband,  on  physical  examination,  had  evi- 

dence of  a  past  "silent  coronary."  Shortly  after  this  discovery,  the  patient  had 
an  attack  of  pain  in  her  neck  and  left  arm  after  ]nishing  some  heavy  furniture  at 
home.  This  attack  subsided  spontaneously.  The  patient  remained  busy  and 
asymptomatic  vmtil  the  present  episode. 

History 

When  the  jxitient  was  four  months  old,  her  motlier  died  of  unknown  causes. 
The  father  remarried  soon  after,  so  that  the  jiatient  considered  her  stepmother  to 
be  her  real  mother  until  she  was  informed  of  the  true  facts  at  14  years  of  age. 
She  felt  close  and  affectionate  towards  her  stepmother.  The  patient  played 
mostly  with  boys  and  felt  closest  to  her  youngest  stepbrother.  She  was  a  bright 
student,  and,  although  for  financial  reasons  she  had  to  begin  working  when  she 
was  15,  she  attended  night  school  and  received  a  high  school  diploma.  At  the 
age  of  16,  she  met  her  future  husband,  to  whom  she  was  attracted  because  he 
seemed  neat  and  clean  and  did  not  try  to  kiss  her. 

She  married  at  21,  and  claimed  her  first  sexual  instruction  was  given  to  her 
by  her  husband.  In  most  respects,  the  marriage  was  a  happy  one.  There  were 
two  children,  a  daughter  and  a  son,  who,  although  unplanned,  were  treated  with 
warmth  and  pride  by  the  parents.  The  couple  had  an  active  social  life,  with 

many  friends  and  numerous  trips  to  vacation  resorts.  The  patient  was  a  perfec- 
tionistic  housekeeper  who  enjoycfl  entertaining.  Sexually,  however,  there  were 

difficulties  from  the  beginning.  The  husband  initially  had  premature  ejacula- 

tion; later  he  attempted  to  adjust  his  activity  to  the  patient's  desires.  The  pa- 
tient remained  frigid,  and  became  increasingly  reluctant  to  have  intercourse. 

Eventually  they  slept  in  separate  rooms. 
When  the  patient  was  37  years  old,  her  stepmother  died  of  cancer  of  the 

breast.  When  the  patient  was  45,  her  favorite  stepbrother,  the  youngest,  died 

suddenly  following  a  herniorrhaiihy.  The  patient  was  at  the  stepbrother's  home, 
helping  his  wife,  when  she  was  called  to  the  hospital.  She  arrived  after  tlie 
brother  had  expired,  to  her  intense  regret.  The  next  year,  her  father,  who  had 

Buerger's  disease,  died  of  a  coronary  thrombosis. 
Nine  years  ago,  shortly  before  the  patient's  first  attack  of  cervical  pain,  her 

daughter  married  and  moved  to  another  state.  AVhen  the  patient  was  discharged 

from  the  hospital  after  her  treatment  for  that  episode,  her  daughter  and  son-in- 
law  returned  to  live  with  her  for  a  year. 
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Hospital  Course 

During  her  present  admission  to  the  psychiatric  service  she  was  initially  put 

on  a  self-demand  schedule,  using  all  the  medications  she  had  been  taking,  in- 
cluding chlorpromazine  100  mg  four  times  a  day,  eating  whatever  and  whenever 

she  wanted,  and  as  many  of  her  requests  as  practicable  were  fulfilled ;  neverthe- 
less, her  condition  remained  the  same.  Two  weeks  later,  there  was  a  change 

to  a  female  therapist,  to  whom  the  patient  related  as  if  to  a  daughter;  for  ex- 
ample, she  gave  the  therapist  advice  on  housekeeping,  cooking,  and  the  care  of 

children.  She  consistently  denied  hostile  feelings  towards  anyone,  and  spoke  of 
the  significant  people  of  her  life  in  euphemistic  terms.  She  expressed  concern 

for  her  husband  in  view  of  his  history  of  a  ''silent  coronary"  and  felt  relieved 
each  night  when  he  appeared. 

Because  of  the  depressive  features,  chlorpromazine  was  discontinued,  the 
other  drugs  were  tapered  off,  and  she  was  given  imipramine  (Tofranil j  50  mg 
three  times  a  day.  Psychotherapy  was  superficial  and  supportive,  as  it  was  felt 
that  the  patient  was  not  approachable  in  terms  of  insight  therapy.  During  the 
first  week  of  this  regimen,  the  patient  became  more  sociable,  complained  less  of 
pain,  began  to  help  with  ward  cleaning,  slept  better,  showed  improved  appetite, 
gained  weight,  and  accepted  the  withdrawal  of  her  other  drugs. 

She  commented  to  her  husband  one  evening  that  she  wanted  to  be  out  of  the 

hospital  in  time  to  prepare  meals  for  the  family  for  the  forthcoming  religious 
holiday.  Her  husband  replied  that  he  would  not  let  her  do  such  work,  as  she  was 

too  sick.  The  next  morning  the  patient  again  stayed  in  bed,  and  rapidly  deterior- 
ated to  the  point  where  she  did  not  eat  or  sleep,  cried  out  in  pain  day  and  night, 

trembled,  and  held  her  arm  tightly  to  her  body.  She  finally  became  uncommuni- 
cative except  to  say  that  she  had  so  much  pain,  she  wanted  to  die.  She  brushed 

aside  any  connection  between  her  husband's  comment  and  the  immediate  relapse 
to  her  former  state. 

All  her  previous  medications  were  discontinued,  and  she  was  given  300  mg 
of  chlorpromazine  four  times  a  day.  She  became  quieter,  but  on  the  second 
night  of  this  regimen,  she  got  out  of  bed  and  complained  to  the  nurse  that  there 
were  rats  in  her  bed.  She  told  the  nurse  to  come  see  the  ̂ lexican  ants  on  her 

pillow  and  the  dog  in  her  bed.  She  complained  that  there  was  a  boy  in  the  next 

bed  bothering  her  with  a  pencil  and  paper.  She  could  hear  her  husband's  voice 
and  was  frightened  because  he  was  talking  about  taking  her  to  a  mental  hospital. 
The  next  morning  she  told  the  therapist  that  she  could  still  see  ants  on  the  pillow 
and  that  the  nurse  would  not  do  anything  about  it;  she  demanded  that  the 

pillow-case  be  changed.  She  was  confused  and  disoriented  about  the  time  and 
place.  Chlorpromazine  was  reduced  to  200  mg  four  times  a  day,  and  within  one 
day  the  hallucinations  oea.sed,  the  sensorium  cleared,  and  she  said  the  pain  had 
entirely  disappeared.  She  had  excellent  motion  in  her  left  arm  and  used  it  freely. 

Of  the  events  of  the  previous  three  days,  she  recalled  onlj'  that  she  had  felt  she 
would  get  better  or  die.  She  had  a  good  appetite,  became  neat,  pleasant,  cheerful, 

slept  better  and  rapidly  gained  weight.  She  was  discharged  asymptomatic  on 
500  mg  chlorpromazine  a  day  within  three  weeks. 
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DISCUSSION 

An  attempt  to  understand  the  patient's  i)articular  response  to  treatment  also 
involves  an  understanding  of  the  development  of  symptoms  initially  and  on  the 
two  subsequent  occasions. 

The  original  onset  of  pain  was  undoubtedly  due  to  an  organic  disorder.  Once 
the  organic  pathway  was  established,  however,  the  patient  utilized  the  affected 

area  for  the  discharge  of  her  emotional  confiicts  and  reactions.  This  was  ob- 
served when  the  hemilaminectomy  relieved  all  objective  neurological  signs,  but 

the  pain  remained  unabated.  Later  episodes  of  pain  were  associated  with  emo- 
tionally tinged  situations.  This  psychological  mechanism  was  confirmed  during 

the  present  attack  of  pain,  when  disuse  atrophy  of  the  musculature  of  the  left 
arm  was  the  only  objective  sign  of  disorder. 

The  recent  attack  of  pain  must  have  been  associated  with  fear  for  her  hus- 
band who  was  away  from  home  during  the  storm.  Her  concern  for  him,  related 

to  his  "silent  coronary,"  was  probably  related  to  fear  of  losing  him  as  she  had  lost 
her  father  from  a  heart  attack.  She  probably  experienced  anger  at  her  husband 
for  not  being  at  home  with  her  during  the  storm;  she  was  afraid,  and,  sick  in  bed, 

needed  help.  With  the  patient's  denial  of  all  hostile  feelings,  the  resultant  conflict 
was  then  converted  into  physiologic  pain  and  paralysis  of  the  arm.  This  oc- 

curred immediately  after  her  reaction  to  her  niece's  wedding,  which  would  have 
acutely  recalled  the  loss  of  her  favorite  younger  stepbrother  and  the  guilt  she 
felt  at  not  being  with  him  when  he  died.  The  indirect  expression  of  hostility 
through  irritability,  crying  loudly  of  pain,  and  inattention  to  her  daily  duties, 
was  observed  again  in  her  response  in  the  hosi)ital  to  the  frustration  of  her  plans 
to  prepare  meals  for  the  religious  holiday. 

The  patient's  brief  improvement  during  her  third  week  of  hospitalization, 
when  the  female  therapist  took  over  her  care  indicated  that  a  p.><ychological 
alteration  was  already  taking  place,  probably  related  to  her  particular  trans- 

ference relationship  to  the  therapist.  This  may  have  been  a  reactivation  of  her 

feelings  connected  with  her  daughter's  returning  to  live  with  her  following  her 
first  hospitalization. 

The  striking  change  in  the  patient  following  the  period  of  high  dosage  of 

chlorpromazine  reciuires  exploration.  The  confused  sensorium  and  visual  content 
of  her  hallucinations  experienced  during  the  two  day  period  were  of  an  organic 

type  indicating  a  toxic  psychosis.  It  is  unlikely  that  the  reaction  was  one  of 

sensitivity,  since  there  was  no  observable  response  to  the  400  mg  a  day  of  chlor- 
promazine which  the  patient  received  during  the  initial  phase  of  treatment.  The 

high  dosage  of  chlorpromazine  (i.e.,  1200  mg  per  day),  however,  was  adminis- 
tered at  a  time  when  the  patient  was  debilitated  and  dehydrated,  a  condition 

probably  contributing  to  the  subsequent  overwhelming  intoxication.  Evidently 

her  threshold  lay  between  800  mg  per  day,  which  produced  no  symptoms,  and 
the  1200  mg  per  day  which  did  lead  to  the  organic  psychosis. 

On  this  occasion  the  toxic  state  was  followed  by  striking  recoverj'  from  her 

symptoms,  in  contrast  to  the  ]iatient's  lack  of  response  to  the  twenty  electro- 
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shock  treatments  rluring  her  previous  hospitalization.  This  behavior  suggests 
that  it  was  not  the  organic  condition  per  se  that  promoted  improvement. 

Similar  to  the  patient's  use  of  a  pathway  of  organic  disorder  for  the  expression 
of  emotional  conflicts  in  the  development  of  symptoms,  it  is  possible  that  some 

inner  conflicts  were  discharged  or  "resolved"  during  her  state  of  organic  con- 
fusion. A  clue  to  the  nature  of  the  conflict  can  be  seen  in  the  content  of  the 

hallucinations.  Bugs  and  rats  often  are  symbolic  of  siblings.  The  boy  in  the  next 

bed  and  perhaps  the  dog  in  the  patient's  bed  might  have  represented  the  patient's 
stepbrother  who  was  thus  "revived."  Equally,  the  patient's  recollection  of  the 
toxic  period  as  a  time  when  she  would  get  better  or  die  suggests  that  she  ex- 

perienced the  events  as  a  rebirth  phenomenon.  One  wonders  if  the  patient  fan- 
tasied  this  period  as  a  threat  to  her  life  and  sanity,  and  consequently  gathered 
her  ultimate  re.sources.  The  profound  disability  may  have  gratified  masochistic 
drives  which  had  been  reflected  in  her  anorexia,  dissatisfaction  with  offers  of 

help,  and  her  martyred  and  self-pitying  attitudes.  There  may  even  have  been  a 
reenactment  of  fantasies  of  her  mother  dying  and  a  new  mother  appearing.  The 
ministrations  of  the  therapist  during  this  time  may  again  have  represented  the 
return  of  the  daughter. 

Another  thought  stimulated  by  this  patient  is  concerned  with  the  nature  of 
pain,  pain  mechanisms  and  pain  pathways  to  the  central  nervous  system.  There 
was  no  doubt  in  the  mind  of  anyone  who  saw  this  woman  during  any  of  her  acute 
periods  that  she  was  suffering  extreme  physical  pain  as  well  as  mental  anguish 
(4l).  The  nature  and  origin  of  this  pain  is  unclear.  No  physical  basis  could  be 
found.  The  role  of  her  pain  as  an  expression  of  her  suffering,  as  a  protest  against 
the  environment,  and  as  a  plea  to  be  taken  care  of  by  those  around  her,  is  evident 
enough.  But  how  the  pain  is  generated  and  maintained  remains  uncertain.  It  is 

another  form  of  the  "mysterious  leap  from  the  mind  to  the  body."  The  clinical 
picture  that  this  patient's  pain  .suggests  is  that  of  a  "phantom  limb"  sj'ndrome. 
In  that  condition  the  origin  of  the  pain  is  also  unknown,  but  it  is  clear  that  the 
unconscious  mental  image  of  the  missing  member  is  invested  with  sufficient 
energy  to  overcome  the  conscious  knowledge  of  its  absence.  This  patient,  of 
course,  did  not  have  a  missing  limb,  but  the  mechanism  of  pain  production  may 
have  been  the  same. 

As  a  corollary  to  this,  the  action  of  the  drug  in  controlling  this  symptom 
remains  unclear.  Does  the  drug  work  on  peripheral  pathways?  Does  it  exert  its 

action  on  some  level  of  the  central  nervous  system?  Or,  is  its  action  indi- 
rectly indicated  through  its  effect  on  mental  function  which,  in  turn,  obviates 

the  need  for  .such  a  symptom?  Or,  finally,  was  its  pharmacologic  effect  enhanced 

by  the  relationship  to  the  doctor  who  prescribed  the  drug? 

SUMM.\RY 

An  organic  psychosis  following  chlorpromazine  therapy  provided  an  area  for 
discharge  of  conflictual  material  in  a  patient  who  utilized  an  area  of  previous 

physically-determined  pain  for  expression  of  emotional  reactions.  Within  a 
stage  of  transference  to  the  therapist,  the  patient  reintegrated,  and  there  was  a 
remission  of  symptoms. 
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A  57  year  old  man,  a  jeweler,  was  admitted  to  The  IMount  Sinai  Hospital  for 
the  second  time,  complaining  of  pain  and  swelling  of  the  right  leg  for  four  days. 

On  his  first  admission,  three  years  earlier,  the  patient  entered  the  hospital 

because  of  ankle  edema  of  six  days'  duration.  He  learned  he  had  mild  hyperten- 
sion 18  months  earlier  which  was  said  to  have  subsided.  Later  he  was  told  he 

had  small  amounts  of  sugar  in  his  urine  whicli  was  checked  because  his  brother 
was  a  diabetic.  Two  months  prior  to  admission  he  had  a  productive  cough  and 

x-ray  revealed  fluid  in  his  chest.  This  was  not  treated  and  one  week  before 
admission  he  noted  increasing  abdominal  girth,  scrotal  swelling  and  ankle 
edema.  He  lost  five  pounds  after  the  injection  of  a  mercurial  diuretic.  He  had 
no  history  of  rheumatic  fever,  arthralgias,  chest  pain  or  shortness  of  breath. 

He  was  afebrile  with  a  pulse  of  130/min  and  blood  pressure  160/90.  He  was 
slightly  dyspneic  and  had  a  mild  cough.  In  his  ocular  fundi  some  arteriolar 
narrowing,  capillary  aneurysms  and  many  waxy  exudates  were  seen.  Bilateral 
pleural  effusion  was  present,  more  on  the  right  than  on  the  left,  with  a  few 
rales  above  the  area  of  dullness.  The  pmi  was  prominent  at  1 1  cm  to  the  left  of 
the  midsternal  line  in  the  5th  interspace.  The  rhythm  was  sinus  tachycardia. 

A  mid-diastolic  gallop  and  muffled  tones  were  heard  at  the  apex.  No  murmurs 
were  detected.  The  neck  veins  were  distended  and  pulsatile  when  he  was  up- 

right. Hepatojugular  reflux  was  demonstrated.  Shifting  dullness  was  present  in 

the  abdomen  and  the  liver  edge  was  down  3  fingerbreadths.  He  had  hyper- 
esthesia and  decreased  vibratory  sense  in  both  feet.  Scrotal  swelling  and  3  + 

ankle  edema  were  present.  The  left  ulnar  and  both  dorsalis  pedis  pulses  were 
diminished  but  palpable. 

Some  laboratory  data  are  summarized  in  Table  I.  Sedimentation  rate  w'as 
8  mm/hr.,  bux  14  mg%,  blood  sugar  123  mg9c,  albumin  3.7  Gm%  and  globulin 
3.7  Gm%.  Electrolytes  were  normal  and  the  serology  was  negative.  The  pleural 

fluid  contained  790  RBc/mnv^  and  270  WBc/mm^  with  S%  segmented  leukocytes, 
80%  lymphocytes,  12%  large  mononuclear  cells  and  occasional  multinuclear 

cells.  Chest  x-ray  showed  bilateral  pleural  effusion,  prominence  of  vessels,  no 
l)ulnionary  infiltration  and  moderate  enlargement  of  the  heart.  Electrocardio- 
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gram  indicated  a  right  huiullc  hraiicli  l)l()ck  with  a  Q  wave,  depressed  ST  seg- 
ment and  inverted  T  wave  in  V,— (Fig.  1  ). 

P'ollowing  digitalization,  mereurial  diuretics  and  right  thoracentesis  with  re- moval of  1.5  liters  of  fluid,  the  iiatieiit  lost  27  pounds.  \lv  was  normotensive  in 

TABLE  I 

Hematologic  Data  and  Results  of  Urinalysis 

1st  &QIT11S~ sion 

2nd  admission 

1st  day 7th  day I4th  day 17th  day 20th  day 23rd  day 

L  line 
Spec.  gr:iv. 1.016 1.010 1 

004 
1.014 1 

024 
All)umin 0 ft.  tr. 0 

2+ 

0 
Sugar 

3+ 
0 0 

tr. 
0 

Red  blood  cells 0 2-3 0 rare 0 
White  blood  cells 0 1-2 

occ. 1-2 OCC. 
Casts 0 2-3  hyal. 0 rare  gran. 0 

Blood 
Hemoglobin  (Gm  %) 

14.8  * 

12.7 
10 

G 11.2 10.9 
9.6 

11.4 

RBC/mm'  X  10« 
3.79 

4.05 

Platelets/mm^ 
170 

,000 

96,000 52,000 
WBC/mm= 9,800 9,600 

9 

,100 

29,100 

24, 

000 

30,900* 40,500* 

Segmented  (%) 
66 

72 77 
86 

79 83 67 
Bands  (%) 12 3 0 7 12 6 

15 

Lymphs  (%) 

16 20 
14 2 8 1 5 

Monos.  (%) 4 3 5 5 3 6 7 
Eosin.  (%) 2 2 4 0 0 0 1 
Immature  (%) 0 0 0 0 0 4 5 

*  In  these  smears,  blast  forms,  immature  leukocytes,  atypical  lymphocytes,  normoblasts, reticulocytes,  bizarre  and  giant  platelets  and  occasional  macrophages  were  seen. 

•till') 

I  n  m 

I'lc.  1.  Electrocardiograms  taken  earlv  duiing  both  liospit;il  admissions  and  just  |nior  to death. 
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normal  sinus  rhythm  and  the  gallo])  disappeared.  The  patient  was  discharged 
on  the  11th  hospital  day. 

The  patient  was  maintained  on  digitalis  and  chlorothiazide  without  symp- 
toms for  three  years  and  he  continued  to  work.  A  week  before  his  second  ad- 

mission he  noted  pains  in  his  right  lower  extremity  and  three  days  later  it  be- 
came swollen,  dusky  and  more  tender. 

Vital  signs  were  normal.  Occasional  crackling  rales  were  heard  in  the  lung 

bases.  A  soft  systolic  murmur  was  heard  at  the  apex  but  the  heart  was  not  en- 
larged. The  liver  edge  was  felt  just  below  the  costal  margin.  The  right  leg 

was  dusky  and  bluish  and  was  almost  twice  as  large  as  the  left  one.  The  swelling 
involved  the  entire  extremity.  A  red  tender  cord  was  visible,  palpable  and  tender 

along  the  right  long  saphenous  vein. 
Some  of  the  laboratory  data  are  in  Table  I.  The  sedimentation  rate  was  29 

mm/hr.,  bun  17  mg%,  blood  sugar  109  mg%  and  serum  cholesterol  200  mg%. 
Prothrombin  time  was  24.5  sec.  with  a  control  of  13  sec.  An  electrocardiogram 
was  unchanged  from  three  years  previously  (Fig.  1  j . 

The  patient  was  given  Coumadin,  Butazolidin  and  soaks  for  the  leg.  The 
patient  seemed  quite  sensitive  to  the  anticoagulant  and  had  to  be  given  vitamin 

K  several  times  because  of  greatly  prolonged  prothrombin  times.  Anticoagula- 
tion was  continued  for  two  weeks.  After  discontinuation  the  prothrombin  time 

ranged  between  20  and  22  sec.  The  inflammation  in  the  right  leg  cjuickly  subsided 

and  then  the  edema  lessened.  On  the  12tli  hospital  day  the  patient's  right  lower 
leg  became  cyanotic  and  cold.  Despite  vasodilators  and  a  paravertebral  block, 
gangrene  developed  with  a  line  of  demarcation  just  above  the  ankle.  The  right 
popliteal  pulse  was  diminished  and  no  pulses  were  felt  below  this.  The  patient 

became  febrile,  toxic  and  somewhat  disoriented  during  the  next  ten  days.  Swell- 
ing of  the  left  foot  became  apparent.  On  the  20th  hospital  day  he  lost  control 

of  his  left  hand  and  forearm  with  a  wrist  drop  although  sensations  were  normal. 
No  other  neurologic  abnormalities  were  present.  This  cleared  somewhat  in  two 

days  but  then  the  patient  began  A'omiting,  became  clammy  and  his  blood  pressure 
dropped.  Electrocardiogram  showed  R  to  be  smaller  in  2,  3  and  aVF,  ST  elevated 
in  2,  3,  V5  and  Ve  ,  and  depressed  in  aVL  and  T  diphasic  in  V3  and  taller  in  V5 
and  Ye  (Fig.  1) .  He  became  disoriented,  his  pupils  did  not  move  to  the  right  of 
the  midline  and  he  had  severe  paresis  of  both  upper  extremities.  This  progressed 

to  flaccid  paralysis,  muscular  twitching.  Cheyne-Stokes  respirations  and  shock 
marked  his  last  two  days  of  life.  He  expired  on  the  23rd  hospital  day. 

Dr.  Sol  Silver*:  This  very  interesting  clinical  problem  can  be  divided  into 
two  parts,  which  correspond  to  the  patient's  two  hospital  admissions.  The  pa- 

tient had  mild  hypertension  and  diabetes.  He  had  congestive  heart  failure  mani- 
fested by  enlargement  of  his  abdomen,  edema,  and  scrotal  swelling.  At  this  point 

the  question  seems  to  be  to  establish  an  etiology  for  his  congestive  failure.  A  tri- 
cuspid insufficiency,  probably  functional,  can  be  assumed  on  the  basis  of  the 

pulsating  neck  veins.  The  laboratory  data  are  of  little  help  in  establishing  a  diag- 
nosis. It  might  be  wiser  now  to  see  the  x-rays. 

♦Attending  Physician,  The  Mount  Sinai  Hospital,  New  York. 
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Dr.  Mansho  T.  Khilndni* :  Chest  x-ray  showed  no  infiltration  on  either  side. 
Hihxr  and  mediastinal  structures  appeared  normal.  A  small  amount  of  exudate 

was  present  on  both  right  and  left  sides.  The  heart  was  slightly  enlarged  but  had 
no  specific  configuration. 

Dr.  Silver:  This  in  itself  is  (luite  unusual.  It  is  unconunon  for  a  man  in  such 
congestive  failure  that  he  has  pulsating  neck  veins,  to  have  a  chest  film  with 
relatively  trivial  enlargement  of  the  heart  and  no  evidence  of  congestion  in  the 
pulmonary  fields.  The  electrocardiogram  should  now  be  discussed. 

Dr.  Leslie  Kuhn**:  The  electrocardiographic  findings  were  those  of  right 
bundle  branch  block  pattern,  l)ut  in  addition,  the  Q  waves  in  Vi  ,  V^.  and  V3 

were  abnormal  even  in  an  indi\'idual  with  a  right  bundle  branch  block.  Inasmuch 
as  the  septum  generally  is  excited  from  left  to  right,  usually  a  Q  wave  is  not 
present  in  the  right  side  chest  leads.  The  most  likely  diagnosis  woiUd  be  an  old 
anteroseptal  myocardial  infarction.  However,  such  findings  as  the  Q  \vaves 
in  the  septal  leads  have  been  described  with  rarer  conditions.  Those  include 

massive  hypertrophy  of  the  right  atrium  and  diffuse  severe  myocardial  in- 
volvement with  other  than  ischemic  heart  disease. 

Dr.  Silver:  On  the  basis  of  this,  there  is  no  e\'idcnce  of  a  recent  acute  coronary 
thrombosis  with  myocardial  infarction? 

Dr.  Kuhn:  The  age  would  be  difficult  to  tell  Init  I  would  say  probably  not 
recent.  This  is  more  indicative  of  old  anteroseptal  myocardial  infarction. 

Dr.  Silver:  This  extreme  degree  of  heart  failure  ajiparently  cleared  up  and 

remained  absent  for  three  years.  "With  relati\-ely  simi)l("  tlierapy  he  went  three 
years  without  further  therapy.  When  he  died,  he  had  a  heart  of  normal  size,  at 
least  from  the  statement  in  the  protocol. 

This,  then,  is  one  of  the  forms  of  so-called  reversible  heart  disease.  There 
are  many  types  of  this,  some  of  which  he  obviously  did  not  have.  He  tlid  not 
have  anemic  heart  disease.  He  did  not  have  thyrotoxic  heart  disease.  He  did 
not  have  heart  disease  due  to  arteriovenous  aneurysm. 

If  a  man  has  an  acute  coronary  thrombosis,  he  can  be  in  severe  congestive 
failure  and  tlien  do  well,  but  we  have  very  little  evidence  here  either  from 
the  history  or  from  the  laboratory  evidence  to  make  a  diagnosis  of  an  acute 
myocardial  infarction. 

One  type  of  lesion  that  could  put  a  considerable  sti'ain  on  the  right  side  of  the 
heart  and  then  resolve  to  a  certain  extent  is  pulmonary  embolization.  If  a  man 
had  multiple  pulmonary  emboli,  he  could  have  severe  right  heart  strain,  and 
it  is  conceivable  that  this  could  get  better. 

This  man  did  have  chest  pain  and  bilateral  jileural  effusions.  This  is  a  possible 
explanation  for  the  episode  three  years  before  his  admission.  It  is  not  clear 
whether  the  pleural  fluid  was  an  exudate  or  transudate.  Some  multinuclear  cells 

were  found  in  it  but  if  a  man  had  carcinoma  of  the  pleura  giving  rise  to  multi- 
nuclear  cells,  he  would  not  stay  well  after  that  without  any  recurrence  of  the 
pleural  efYusion.  I  am  willing  to  di.smiss  carcinoma  as  the  cause  of  the  pleural 
effusions. 

*  Research  Associate  in  Radiology,  The  Mount  Sinai  Hospital,  New  York. 
**  Assistant  Attending  Physician  for  Cardiology,  The  Mount  Sinai  Ho.spital,  New  York. 



176 CLINICO-PATHOLOGICAL  CONFERENCE 

He  came  back  three  years  later  because  of  a  new  syndrome,  which  was  an 
obvious  acute  thrombophlebitis  of  his  left  extremity. 

This  raises  the  question  whether  he  could  possibly  have  had  thrombi  in  the 
veins  during  the  previous  admission. 
He  had  a  peculiar  type  of  thrombophlebitis  because  he  had  a  purplish 

markedly  swollen  leg.  This  is  a  syndrome  called  phlegmasia  corulea  dolens.  There 
is  a  tremendous  amount  of  blood  trapped  in  the  lower  extremity  as  part  of 
this  thrombosis,  and  almost  always  implies  rather  massive  thromboses  of  the 
deeper  veins  with  perivenous  lymphatic  involvement. 

His  leg  seemed  to  be  improving  when  gangrene  developed.  Gangrene  in  this 
type  of  blue  phlegmasia  is  part  of  the  picture.  It  can  occur  as  a  pure  venous 
gangrene  without  direct  involvement  of  the  arterial  trunks  or  it  can  occur  with 
involvement  of  the  arterial  trunks,  either  by  spasm  or  by  occlusive  disease. 

The  pulsations  were  reported  as  diminished  below  the  popliteal  region,  but 
in  a  leg  markedly  distended,  it  might  be  difficult  to  elicit  pulsations,  and  an 
element  of  arterial  spasm  is  usually  present. 

The  fact  that  his  heart  was  not  enlarged  three  years  after  his  previous  epi- 
sode rules  out  a  primary  cardiac  disorder  in  thi^  patient,  especially  when  coupled 

with  relatively  slight  changes  in  the  electrocardiogram. 
Dr.  Kuhn:  The  electrocardiogram  at  this  time  was  unchanged  compared  to  the 

first  record.  There  were  two  subsequent  recordings,  and  both  of  them  were 
unchanged.  His  final  electrocardiogram  shortly  before  death  shows  that  they 

were  most  significant  in  leads  III  and  aVF  in  which  there  was  a  slight  diminu- 
tion of  the  R  wave  and  an  elevation  of  the  ST  segments.  The  old  right  bundle 

branch  block  pattern  with  Q  waves  in  the  septal  leads  was  maintained.  The 
interpretation  of  these  changes  was  not  entirely  clear  since  the  R  waves 
diminished  somewhat  and  there  was  ST  elevation  in  II,  III  and  aVF.  The  most 

likely  diagnosis  electrocardiographically  would  be  acute  diaphragmatic  wall 
myocardial  infarction. 

However,  it  is  entirely  possible  that  these  changes  represent  ischemia  of  that 
surface  and  not  infarction. 

Dr.  Silver:  He  came  back  with  gangrene  and  then  had  a  bizarre  picture  three 
days  before  his  death  in  which  neurological  phenomena  seem  to  predominate. 

The  only  laboratory  data  of  interest  during  the  second  admission  were  mild 

glycosuria  and  mild  albuminuria,  both  of  which  could  go  with  his  mild  long- 
standing diabetes.  It  is  significant  that  some  of  his  urine  specimens  were  free  of 

albumin.  There  were  changes,  however,  in  the  blood  count.  When  this  man  was 
readmitted,  he  had  a  normal  white  blood  count,  hemoglobin,  differential  count 
and  platelet  count. 

From  the  7th  day  to  the  23rd  day,  on  which  he  died,  two  quite  remarkable 
things  were  seen.  There  was  a  tremendous  increase  in  his  total  white  blood  count 

going  up  to  40,500/mm^,  and  a  drop  in  his  platelets  from  170,000  to  52,000 /mm''. 
A  variety  of  immature  forms  appeared  in  his  peripheral  blood  including  prac- 

tically all  the  stem  cells  in  the  hematopoietic  system.  Such  a  reaction  is  leu- 
kemoid.  The  distinction  between  a  leukemoid  reaction  and  a  leukemia  is  not 
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very  clear.  In  fact,  soinctinu's  the  distinction  cannot  he  nia(h',  no  matter  how 
carefully  tlie  heniatolosiic  studies  arc  made.  It  has  heen  stated,  perliaps  faceti- 

ously, that  if  the  patient  dies  he  had  leukemia;  if  \\v  im|)r()ves,  his  reaction  was 
leukcmoid. 

We  have  to  leave  it  at  this  point  with  a  ieukenioid-h'ukemic  reaction,  with 
a  marked  thrombocytopenia  and  with  a  hemolytic  component. 

We  have  to  explain  thrombocytopenia  and  a  hemolytic  illness,  as  mani- 
fested by  reticulocytosis  and  some  drop  in  hemoglobin  and  central  nervous 

.•system  lesions.  Dr.  Eli  Moschcowitz  in  1925  described  for  the  first  time  the 
acute  syndrome  of  acute  febrile  pleochromic  anemia  with  hyalin  thrombi  (1). 
At  that  time  his  one  case  terminated  fatally  in  a  short  time,  and  it  was  believed 
that  most  of  these  cases  were  of  short  duration  ending  fatally  without  exception. 

We  now  know  that  the  disease  sometimes  can  assume  a  chronic  form.  Central 

nervous  system  lesions  due  to  micro-angiopathies  are  characteristic  of  this  dis- 
ease. The  hemolytic  phenomena  and  thrombocytopenia  are  characteristic  and 

a  leukcmoid  reaction  is  by  no  means  unconmion  in  this  disease. 
Ordinarily  this  disease  is  associated  with  clinical  jaundice  or  at  least  some 

increase  in  bilirubin  from  hemolysis. 

One  disturbing  factor  is  that  this  man  had  no  bleeding  tendencies.  The  dis- 
ease ordinarily  manifests  rather  significant  bleeding  tendencies. 

One  other  possibility  is  that  we  are  dealing  with  a  primary  disease  of  the  veins. 
The  patient  certainly  had  an  obvious  disease  of  the  veins  when  he  came  back 
the  second  time. 

This  raises  the  problem  whether  this  was  basically  a  primaiy  venous  dis- 
order of  the  phlebitis  migrans  category. 

This  is  a  disease  of  unknown  etiology  which  is  characterized  by  occlusive 
thrombi  in  the  veins  which  can  either  be  peripheral,  as  classic  phlebitis  migrans, 
or  can  involve  visceral  organs.  In  phlebitis  migrans  a  significant  number  had  cor 

jnUmonale  from  infarcts.  Perhaps  the  episode  three  years  ago  was  a  pulmonary 
infarct  and  the  first  manifestation  of  this  phlebitic  process. 

Terminally,  these  cases  often  had  a  marked  thrombocytopenia  and  severe 
leukocytosis  with  immature  cells.  It  was  never  quite  the  leukcmoid  picture 
that  we  have  here.  In  the  cases  of  phlebitis  migrans  proved  anatomically,  the 

question  of  [Moschcowitz's  disease,  disseminated  lupus,  periarteritis  nodosa  and 
the  whole  group  of  primary  vascular-connective  tissue  diseases,  came  uj)  in  the 
differential  diagnosis. 

If  the  patient  today  had  thrombotic  thrombocytopenia,  which  Dr.  ]\Ioschco- 
witz  first  delineated,  the  terminal  events  probably  would  be  unrelated  to  the 

admission  three  years  previously.  Thrombosis  of  the  major  veins  in  the  ]\Iosch- 
cowitz  disease  is  not  to  be  anticipated.  If  it  is  a  primary  phlebitic  process,  the 
final  and  the  original  diagnoses  must  be  connected. 

Without  going  into  any  further  detail,  it  seems  to  me  that  this  man  had 
diabetes  mellitus,  mild  essential  hypertension  and  some  degree  of  generalized 
atlieromatosis,  with  some  coronary  artery  disease,  but  I  do  not  think  that  these 

caused  his  death.  The  disease  which  was  fatal,  in  my  opinion,  was  either  throm- 
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botic-thrombocytopenia,  which  would  explain  his  collapse  and  central  nervous 
system  lesions  but  not  explain  the  involvement  of  the  major  venous  trunks,  or 
primary  disease  of  the  major  venous  trunks,  which  would  explain  his  gangrene 
and  much  of  the  hematologic  picture. 

Dr.  !Moschcowitz  is  here  and  I  wonder  if  he  would  like  to  comment. 

Dr.  Eli  Moschcowitz* :  I  know  no  more  about  the  disease  today  than  when 
I  first  published  this. 

Dr.  Silver:  Do  you  think  the  terminal  events  could  fit  into  the  picture  of 

Moschcowitz's  disease? 
Dr.  Moschcowitz:  Xo,  I  never  saw  phlebitis  in  the  syndrome. 
Physician:  Do  you  think  there  was  evidence  that  he  had  disease  on  the 

arterial  side  as  well  as  on  the  venous  side  of  his  vascular  tree  to  explain  the 
gangrene,  the  wrist  drop  and  some  of  the  cerebral  manifestations?  Why  could 
not  this  fall  into  the  periarteritis  nodosa  group? 

Dr.  Silver:  Phlebitis  migrans  and  Moschcowitz's  syndrome  are  close  to 
periarteritis  nodosa.  This  always  came  up  in  the  differential  diagnosis  as  well 
as  disseminated  lupus. 

I  do  not  think  it  is  right  because  massive  phlebitis  is  not  part  of  periarteritis. 
The  gangrene  in  periarteritis  is  the  result  of  the  occlusion  of  the  smaller  blood 
vessels  of  the  digits  particularly,  rather  than  massive  gangrene  of  the  extremities. 

Also,  renal  lesions  are  extremely  mild  here,  there  is  no  real  febrile  course,  and  sig- 
nificant eosinophilia  is  missing. 

This  man  has  a  prolonged  prothrombin  time.  He  received  Dicumarol,  and 

soon  after  he  needed  vitamin  K.  There  are  very  few  lesions  which  cause  pro- 
longation of  prothrombin  time.  These  usually  are  diseases  of  the  hepatic 

parenchyma.  Very  little  evidence  of  extensive  parenchymal  disease  of  the  liver 
is  presented  but  in  diffuse  phlebitis  very  severe  involvement  of  the  intrahepatic 
vessels  can  be  seen,  particularly  the  venous  system,  with  very  few  signs  such 
as  hepatomegaly  or  decreased  hepatic  function.  There  was  a  little  elevation  of  the 
serum  globulin.  He  may  have  had  more  liver  disease  than  we  realize,  and  that 

may  be  related  to  this  prothrombin  problem. 
Physician:  To  come  back  to  arterial  lesions,  apparently  something  happened 

quite  abruptly  when  he  had  trouble  with  his  leg  secondarily,  and  then  he  had  the 
wrist  drop.  I  was  wondering  whether  you  might  suggest  what  vascular  lesion  on 
the  venous  side  would  give  a  wrist  drop?  It  would  have  to  be  peripheral,  and 
the  most  common  things  would  be  arterial. 

Dr.  Silver:  The  wrist  drop  is  more  likely  neurogenic  than  arterial.  A  wrist 

drop  indicates  a  peripheral  neuropathy  of  some  type.  It  can  be  part  of  peri- 
arteritis nodosa.  You  do  not  have  to  invoke  an  arterial  lesion  for  the  gangrene. 

As  I  read  the  protocol,  the  type  of  phlegmasia  that  he  had,  with  bluish  dis- 
coloration rather  than  a  white  leg.  is  the  type  of  venous  disease  that  can  cause 

gangrene  without  arterial  lesions. 
Physician:  Could  he  have  had  a  secondarily  infected  leg  with  wet  gangrene 

with  neurologic  signs  on  the  basis  of  toxic  products? 

*  Consulting  Physifian,  The  Mount  Sinai  Hospital,  Xew  York 
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Dr.  Silver:  From  the  protocol,  this  man  had  a  tender  cord  which  was  palpable 
along  the  right  long  saphenous  vein,  lie  has  a  big  distended  extremity  full  of 
fluid.  The  lesion  cannot  be  on  the  arterial  side,  at  least  not  exclusively. 

Physician:  I  remember  the  sequence  of  events.  His  phlebitis  completely 
cleared.  He  was  allowed  out  of  bed  and  was  walking  around.  Therefore,  the 

phlebitis  was  minimal  at  that  time  and  the  gangrene  appeared  suddenly. 

Dr.  Silver:  If  that  happened,  then  I  would  anticipate  a  major  arterial  oc- 
clusion, probably  where  the  popliteal  gives  off  the  tibial  arteries.  If  it  is  clear 

that  the  phlebitis  with  the  distended  leg  was  getting  better  and  then  the  gangrene 
developed,  I  would  postulate  an  organic  arterial  lesion. 

Physician:  Did  you  think  any  of  the  central  nervous  system  signs  could  have 
been  due  to  bleeding? 

Dr.  Silver:  That  is  possible,  except  in  some  of  these  diseases  which  we  have 

Fig.  2.  The  left  ventricle  showing  multiple  muial  throml)i  in  a  thinned  apical  portion. 

discussed,  diffuse  bleeding  in  the  central  nervous  system  is  part  and  parcel  of  the 
condition,  too.  I  think  they  could  be  explained  without  invoking  atherosclerotic 
type  of  bleeding,  so  to  speak. 

Dr.  Hans  Popper* :  The  discussion  should  be  continued  after  we  have  shown 
you  some  of  the  findings. 

The  lungs  presented  multiple  red  wet  areas  clearly  suggesting  infarcts.  In  the 

pulmonary  arteries,  many  thrombi  were  found,  presumably  as  a  result  of  a  pre- 
ceding embolization  which  had  become  organized.  Pulmonary  veins  were  also 

obstructed  by  thrombi  with  organization  and  recanalization. 
The  heart  was  enlarged  and  weighed  over  500  grams.  In  the  pericardium 

some  fibrinous  and  hemorrhagic  fluid  was  seen.  The  left  ventricle  contained  a 
large  number  of  mural  thrombi  in  what  was  almost  an  apical  aneurysm 
with  significant  thinning  of  the  fibrosed  myocardium  (Fig.  2)  with  a  thickened 
endocardium,  and  a  coronary  occlusion,  probably  three  years  old  and  accounting 
for  the  electrocardiographic  findings.  A  few  thrombi  were  also  found  in  the 

*  Pathologist-in-Chief,  The  Mount  Sinai  Hospital,  Xew  York. 
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slightly  hypertrophied  and  somewhat  dilated  right  ventricle  and  in  the  left 
auricle.  The  myocardium  showed  multiple  myofibrotic  foci,  and  again  some 
thrombotic  vessels  were  seen.  The  coronary  vessels  were  not  veiy  atherosclerotic. 
The  source  of  all  the  changes  which  led  to  the  extensive  myofibrosis  was  an  old 

coronary  occlusion,  actually  many  occlusions  mainly  involving  the  anterior 

descending  left  coronary  artery.  A  few  millimeters  below  its  origin,  it  was  oc- 
cluded by  a  thrombus.  Here  we  saw  some  atherosclerotic  changes  and  blood 

pigment  accumulation. 
This  was  not  a  very  complicated  case  when  we  first  looked  at  it.  There  was  an 

old  myocardial  infarction,  probably  three  years  old,  some  recent  mural  thrombi 
on  the  right  side  and  mural  thrombi  on  the  left  side,  probably  with  showers 
of  emboli  going  into  many  vessels,  including  the  pulmonary  arterial  branches, 

I'h  nt  cnronarv  ;irrpi-\'  ofnliififH  hv  ipff Fig.  3.  Small  branch  of  coronary  arteiy  occluded  by  recent  fibrin  thrombus  indicating 
disease  other  than  simple  coronary-  thrombosis.  (Chromotrope  aniline  blue  X63) 

producing  pulmonary  infarcts.  It  appeared  to  be  a  lesion  which  we  often  see 
in  patients  who  had  a  little  hypertension,  diabetes  and  a  myocardial  infarct. 

The  only  thing  which  really  spoke  against  this  was  the  clinical  story  and. 
morpliologically,  the  pulmonary  vein  thrombosis.  ^laybe  this  was  phlebitis 
migrans  involving  the  lung,  plus  a  simple  myocardial  infarct.  In  the  smaller 
branches  of  the  coronary  artery,  in  the  absence  of  significant  arteriosclerosis, 
fibrin  thrombi  occluded  small  coronary  arteries  (Fig.  3).  This  does  not  occur  in 

ordinary  coronary  occlusion  so  we  had  to  look  fiu'ther. 
Thrombotic  lesions  were  found  in  large  vessels.  Dr.  INIoschcowitz  has  told  us 

that  venous  occlusion  does  not  belong  to  the  disease  he  described.  To  me  the 

vessels  involved  also  were  too  large  to  fit  the  classical  picture  which  usually  in- 
cludes capillaries  and  arterioles.  These  were  already  vessels  on  the  border  of 

visibility  but  their  obsti'uction  probably  accounted  for  the  recent  myocytolysis 
and  inflammation,  and  we  will  understand  that  old  myocardial  fibrosis  and  this 
recent  lesion  led  to  mural  thrombi  all  over.  The  heart  did  not  show  much  athero- 
sclerosis. 

The  artery  to  the  right  or  gangrenous  foot  and  the  arteries  on  the  left 
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also  showed  tlironibotic  occhisions  with  some  clisrui)tion  of  the  internal  elastic 
membranes.  There  was  arterial  occlusion  of  the  right  iliac  artery  and  both 
iliac  veins. 

The  spleen  was  very  large  and  weighed  780  grams.  We  foimd  a  recent 
thrombotic  occlusion  of  what  ai)peared  to  be  the  splenic  artery.  I  am  not  sure 
whether  it  was  the  artery  because,  on  section  through  the  hilmn,  l)()th  the 

artery  and  the  vein  were  fairly  recently  occluded.  Tliere  must  liave  been  first 
venous  and  then  arterial  involvement  since  the  spleen  became  large.  Little 
splenic  subcapsular  tissue  was  intact,  and  the  rest  was  only  a  lake  of  blood 
(Fig.  4).  The  patient  had  arterial  infarcts  and  venous  infarcts  wliich  produced 
such  a  peculiar  spleen. 

In  the  intestine,  particularly  in  the  colon  and  rectum,  we  saw  some  small 
ulcers  witl>  loss  of  mucosal  lining  and  again  venous  as  well  as  arterial  throm- 

Fic.  4.  Spleen  witli  almost  complete  infarction  except  for  subcapsular  rim. 

botic  emboli.  The  veins  and  arteries  were  occluded.  These  were  vessels  which  we 

just  barely  could  see  with  the  naked  eye.  Such  large  vessels  are  not  usually  in- 

volved in  Moschcowitz's  disease. 
In  the  pancreas,  fibrotic  areas  were  found  and  thrombotic  occlusions  with 

changes  in  the  walls  of  the  arteries,  resulting  in  ischemic  pancreatic  infarcts.  Old 
atherosclerosis  with  old  recanalized  thrombi  were  in  the  pancreas.  Also,  we  saw 
small  projections  into  the  lumen  of  smaller  vessels.  Here  for  the  first  time 
smaller  vessels  were  involved.  They  were  lined  by  piled  up  epithelium  and 

showed  the  classic  lesion  of  Moschcowitz's  disease  (1,  21.  This  was  thrombotic 
thrombocytopenia.  Some  material  was  deposited  in  the  discontinuous  vessel 
walls.  Was  this  fibrin?  We  did  a  fibrin  stain  which  was  negative.  There  was 
p.\s  positive  polysaccharide  projecting  into  the  lumen.  This  had  been  described 

as  characteristic  for  the  disease,  namely,  that  the  initial  lesion  of  Moschcowitz's 
disease  is  a  noninflammatory  alteration  of  the  arterial  wall  with  deposition  of  a 
polysaccharide  material  and  subsequent  permeability  change  and  deposition 
of  platelets  and  fibrin  over  the  area  (  2.  3  ). 
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These  were  small  vessels  and  small  vessels  have  been  emphasized  as  the 
seat  of  the  disease  since  they  have  no  antithrombin  material.  We  have  chosen 
the  pancreas  as  an  example  but  we  found  these  changes  in  other  organs,  too. 
Platelets  were  deposited  after  a  fibrin  thrombus  formed,  giving  rise  to  typical 
platelet  thrombi. 
We  apparently  had  a  case  of  thrombotic  thrombocytopenia  before  us,  except 

that  a  few  things  did  not  fit.  ]Many  large  vessels  were  involved,  in  addition  to 
the  small  ones.  As  a  matter  of  fact,  there  were  many  more  large  than  small 
vessels.  Secondly,  veins  were  involved.  Thirdly,  this  was  originally  described  as 

an  acute  disease  but  I  have  seen  a  case  of  eight  years'  duration  in  which  we  ob- 
tained surgical  material  showing  tlie  lesion  (4) .  The  thrombocytopenia  in  today's 

case  was  only  two  days  or  tliree  days  old  at  best. 
In  the  classic  lesion,  microaneurysms  form,  in  which  material  is  deposited 

Fig.  5.  Aneurj-sm  of  pancreatic  artery  (microangiopathy).  (Elastica  stain  X63) 

(Fig.  5).  This  finding  was  another  support  that  we  were  dealing  with  Moschco- 
witz's  disease. 

We  found  old  pancreatic  involvement  with  fibrosis.  Others  have  reported  long 
survival  (5j  and  I  saw  two  cases  in  Chicago  of  old  lesions,  one  of  eight  years  and 
one  of  three  years,  with  predominant  endocrine  involvement  and  diabetes  as  in 

this  instance.  The  diabetes  may  be  here  of  late  maturity  onset  and  not  spon- 

taneous diabetes  but  actually  a  pancreatic  diabetes  from  !Moschcowitz's  disease. 
In  the  cellular  bone  marrow,  red  cells  and  red  cell  precursors  predominated 

with  a  large  number  of  megakaryocytes.  There  was  probably  an  overproduction 
of  platelets  with  loss  by  the  formation  of  thrombi  supported  here.  The  diagnosis 
has  been  made  in  some  instances  from  the  marrow  (6,» . 

Many  other  organs  were  involved.  For  instance,  we  saw  multiple  thrombotic 
thrombocytopenic  lesions  in  the  peripheral  muscle  and  in  the  adrenals.  There 
was  small  arterial  submucosal  involvement  in  the  stomach. 

In  the  kidney  many  infarcts  were  present  again  with  larger  as  well  as  smaller 
vessel  involvement.  Some  of  the  arterial  involvement  was  old  with  recanaliza- 

tion  (Fig.  6) .  Some  veins  were  involved  and  recent  more  segmental  lesions  were 
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seen.  The  glomeruli  were  normal.  However,  sonietliin<>;  had  been  happening  in 
the  kidney  because  we  found  features  of  a  lower  nephron  type  of  nephrosi-s  with 
focal  necrosis  and  accumulation  of  immature  cells  from  the  blood  stream.  This 

is  usually  evidence  of  shock. 

There  was  an  undiscovered  small  carcinoma  of  the  prostate  and  periphlebitic 

-1 
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Fig.  6.  Recanalization  uf  hraiirli  of  lenal  artery  previously  occluded  bv  thrombus.  (H  & 
E  X63) 

Fig.  7.  Nodular  appearance  of  the  cut  surface  of  the  liver. 

inflammation  around  organized  thrombosis  of  the  prostatic  veins  which  occurs 
under  many  conditions.  In  the  testes  we  saw  small  fibrotic  foci  which  resulted 
from  old  vascular  lesions. 

The  lymph  nodes  were  large.  We  have  diagnosed  Moschcowitz's  disease  from 
lymph  nodes  in  the  past  but  here  we  found  only  lipid  deposits. 

The  liver  was  very  large  and  weighed  2,200  grams.  Grossly,  irregular  nodules 
of  different  sizes  were  seen  as  in  postnecrotic  cirrhosis  (Fig.  7) .  Hepatic  arterial 
thrombosis  was  present  and  this  disease  involved  large  arteries  of  the  liver 

(Tie.  8  l.  In  the  nodules  preservation  of  the  architecture  was  noted  as  well  as 
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differential  regeneration  with  some  fatty  metamorphosis.  Some  of  the  lesions 

of  the  large  arteries  were  organized  and  were  not  of  three  days'  duration  but 
months  and  even  years  old.  Some  were  recent  with  beginning  thrombosis.  Inter- 

ruption of  the  wall  with  beginning  aneurysm  formation  in  a  segmental  fashion 

was  seen.  This  was  typical  involvement  of  IMoschcowitz's  disease.  However,  the 

Fig.  8.  Organizing  platelet  thrombus  in  branch  of  hepatic  arteiy.  (Chromotrope  aniline 
blue  X63) 

Fig.  9.  Fibrin  thrombu.<  in  hejiatic  \ein  branch.  (Chomotrope  aniline  blue  X120) 

portal  vein  branches  were  also  involved  and  contained  organized  thrombi  (Fig. 
9) .  The  small  vessels  of  the  peribiliary  plexus  were  filled  with  fibrin  as  were 
neighboring  small  hepatic  arterial  branches.  The  central  veins  of  the  lobule 
often  were  involved  in  this  type  of  lesion.  ]\Iany  areas  in  the  liver  showed 
ischemic  necrosis.  In  the  portal  tracts  reaction  with  giant  cells  about  fat  was 
seen.  This  meant  that  necrotic  hepatic  tissue  had  been  brought  to  the  portal 
tract  and  created  lipogranulomas.  I  presume  that  the  entire  peculiar  type  of 
cirrhosis  which  was  found  was  probably  a  postnecrotic  cirrhosis  on  a  vascular 
basis.  I  have  never  seen  this  type  of  cirrhosis  before.  I  assume  that  here  repeated 
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arterial  and  venous  obstruction  led  to  gradual  transformation  into  a  cirrhotic 
liver. 

Tremendous  reticuloendothelial  hyperplasia,  as  a  reflection  of  the  leukemoid 
reaction,  and  a  large  amount  of  iron  in  the  reticuloendothelial  cells,  as  a  result 

of  hemolysis,  were  also  found  in  the  liver. 

I  think  we  have  to  call  this  disease  generalized  chronic  thrombo-embolism. 
There  was  involvement  of  the  coronary  arteries  with  multiple  infarcts  and 
cardiac  failure.  Pulmonary  infarcts  were  clinically  not  apparent,  except  for 
rales.  Renal  infarcts  produced  hematuria.  Hepatic  infarcts  led  to  cirrhosis  and  to 

the  coagulation  defect.  A  massive  splenic  infarct  developed  and  this  acute  in- 
farction of  the  spleen  may  have  led  to  leukocytosis  and  the  leukemoid  reaction. 

A  pancreatic  lesion  was  present  with  fibrosis  and  clinical  diabetes.  Iliac  artery 
involvement  produced  gangrene.  Lesions  were  also  in  the  testes,  rectum,  skeletal 

muscles,  stomach,  adrenals  and  j^-obably  the  central  nervous  system.  Veins 
which  have  been  spared  in  previous  cases  (7)  were  also  involved  in  the  spleen, 

lungs,  prostate  and  liver  (both  portal  and  hepatic),  and  bilateral  thrombo- 
phlebitis developed  in  the  legs. 

What  was  the  etiology?  It-  was  too  widespread  to  be  arteriosclerotic  emboli 
and  there  was  venous  involvement.  It  could  not  be  from  the  mural  thrombi  in 

the  heart  because  of  the  venous  involvement  and  phlebitis  migrans  is  unlikely 
because  of  arterial  involvement. 

I  think  we  are  dealing  with  a  lesion  which  probably  has  not  been  described 

before.  It  is  a  large  vessel  variety  of  thrombotic  thrombocytopenia  of  ]Moschco- 
witz.  We  found  the  platelet  thrombi,  the  subintimal,  nonfibrinous  deposits,  the 
segmental  distribution,  and  the  thrombocytopenia  with  many  megakaryocytes 
and  the  nervous  system  involvement. 
What  does  not  fit?  The  capillaries  are  free  and  veins  were  involved.  The 

patient  was  a  male  and  less  than  Vs  of  the  cases  were  males  (8) .  The  disease  was 
of  very  long  duration.  The  venous  involvement  was  i:)ossibly  secondary  to  large 
arterial  involvement.  The  very  peculiar  postnecrotic  cirrhosis  I  think,  was 
ischemic  cirrhosis  from  lipogranulomas  and  fibrin  thrombi  in  the  portal  tract. 

In  conclusion,  I  believe  it  was  a  variant  of  thrombotic  thrombocytopenia  or 

Moschcowitz's  disease. 
Dr.  Sili'er:  1  was  disturbed  in  trying  to  make  a  diagnosis  of  thrombotic 

thrombocytopenia  purpura  because  of  the  venous  involvement.  Apparently  it 
disturbed  Dr.  Popper  too,  and  if  it  is  a  new  manifestation  of  the  disease,  I 
think  then  that  we  are  present  at  the  birth  of  a  modification  of  the  syndrome. 

In  the  more  recent  descriptions  of  the  peculiar  subendothelial  material  that 
accumulates  in  this  microangiopathic  type  of  aneurysmal  lesion,  difficulties 
were  encountered  in  identifying  this  as  fibrin,  particularly  when  immunologic 
methods  are  used  since  an  immunological  response  to  fibrin  does  not  occur 
unless  it  is  bound  to  serum  albumin.  Although  it  may  really  be  fibrin,  one 
may  not  be  able  to  demonstrate  that. 

U]")  to  1955  I  was  able  to  find  some  eighty  reported  cases  of  [Nloschcowitz's  dis- 
ease. It  is  true  that  females  predominate,  l)ut  there  are  enough  males  so  that 
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this  should  not  disturb  us  at  all.  Reticulocytosis  is  characteristic  of  the  dis- 
ease. The  leukemoid  reaction  is  extremely  frequent,  so  that  we  at  least  were 

led  in  that  direction.  There  are  several  case  reports  lasting  as  long  as  six  years, 

as  Dr.  Popper  indicated,  and  I  think  he  mentioned  even  eight  years,  so  that 
the  relatively  chronic  course  should  not  delude  us. 

It  was  an  extremely  interesting  and  puzzling  case.  We  were  able  to  put 
lesions  on  the  arterial  and  the  venous  side.  We  had  difficulty  in  explaining  it. 

Apparently  we  still  have  some  difficulty  in  explaining  it  unless  it  represents  a 
subgroup  of  this  very  bizarre  and  interesting  syndrome. 

Dr.  Howard  Moscovitz* :  I  took  care  of  this  patient  during  his  illness.  The 
diagnosis  did  suggest  itself  when  the  bizarre  neurological  findings  developed. 
Up  until  that  point  we  were  completely  confused  by  this  coincidence  of  venous 
and  arterial  obstruction  which  resulted  in  gangrene  in  both  extremities. 

Final  diagnosis: 

Atypic.\l  thrombotic  thrombocytopenia  (moschcowitz's  disease)  with 

involvement  of  larger  \'ein.s  and  arteries. ' 
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CASE  NO.  162 

A  52  year  old  male  complained  to  his  dentist  of  pain  and  tenderness  in  the 

upper  right  cuspid  tooth.  X-ray  examination  showed  an  area  of  rarefaction 
around  the  ape.x  of  the  tooth  extending  to  the  alveolar  margin  (Fig.  1).  This 
area  was  eccentrically  placed.  The  root  of  the  tooth  appeared  to  be  relatively 
intact  but  the  lamina  dura  al)out  the  root  was  missing  medially.  The  periphery 
of  the  lucent  area  was  scallo]icd  and  irregular  without  any  evidence  of  reactive 
bone  formation.  The  original  impression  was  tliat  a  periapical  osteitis  existed. 
The  tooth  was  extracted  and  the  area  curetted.  The  curettings  were  not  examined 
histologically.  A  dental  bridge  was  made  to  replace  the  removed  teeth.  After 

several  months,  however,  the  patient  returned  again  complaining  of  discom- 
fort in  the  same  area.  Additional  teeth  were  removed  and  the  area  was  again 

curetted.  After  this,  however,  the  local  condition  deteriorated  rapidly  with 

marked  bulging  of  the  palate  and  adjacent  buccal  area.  Re-examination  of  the 
area  showed  obvious  progression  in  the  area  of  bone  destruction  with  an  ir- 

regular air-filled  cavity  within  the  soft  tissue  defect  (Fig.  2).  The  moth-eaten 
appearance  of  the  eroded  periphery  at  this  time  was  characteristic  of  neoplastic 
invasion. 

Biopsy  of  the  mass  showed  an  ejiidermoid  carcinoma  and  further  investiga- 
tion indicated  that  the  origin  was  in  the  adjacent  maxillary  sinus. 

Carcinoma  of  the  maxillary  sinus  occasionally  will  grow  predominantly  in- 

feriorly.  As  a  result,  the  first  manifestation  may  be  pain  in  oi'  adjacent  to  one 
or  another  tooth.  The  case  presented  demonstrates  such  a  sequence  of  events  and 
emphasizes  the  importance  of  histologic  examination  of  any  abnormal  tissue 
found  after  tooth  extraction. 

Case  Report:  C.\rcixom.\  of  the  .\xtrum  presextixg  .\s  a  peri.-vpicwl  csteitis. 

CASE  NO.  163 

A  lesion  of  the  mandible  in  a  16  year  old  girl  was  found  by  the  dentist 
on  routine  oral  roentgenograms.  All  the  teeth  were  vital.  The  mandii)le  showed 
a  large  lucent  ovoid  zone  in  the  horizontal  ramus  of  the  mandible  below  the 

bicuspid  and  first  molar  teeth  (Fig  1 1.  The  upper  margin  of  the  lesion  extended 

*  From  the  Divi.sion  of  Oral  Patliology,  the  Department  of  Pathology,  The  Mount 
Sinai  Hospital,  New  York,  N.  Y. 
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upwards  between  the  teeth.  The  apices  of  the  roots  of  the  adjacent  teeth  were 
flattened  but  not  destroyed.  The  periphery  of  the  lesion  showed  no  reactive  bone 
formation,  and  no  sclerotic  margin.  The  trabecular  structure  of  the  adjacent 
bone  was  intact.  There  was  a  suggestion  of  slight  bulging  inferiorly  of  the 
residual  normal  bone  along  the  lower  margin  of  the  ramus.  There  was  no 
evidence  of  any  periosteal  reaction. 

Intraoral  exploration  was  recommended.  On  opening  the  cavity,  only  sero- 
sanguinous  fluid  was  found.  There  was  no  evidence  of  any  lining  membrane  or 

embryonic  tooth  remnant.  The  diagnosis  was  a  "traumatic  bone  cyst." 

Fig.  1.  Fig.  2. 

Case  162,  Fig.  1.  A  discrete  but  poorly  and  irregularly  demarcated  lucent  area  is 
present  adjacent  to  the  root  of  the  upper  right  cuspid  tooth.  The  lesion  is  eccentric  and 
extends  to  the  alveolar  margin.  Most  of  the  lamina  dura  about  the  root  is  destroyed. 
There  is  no  reactive  bone  formation.  The  root  of  the  tooth  appears  to  be  intact. 

Case  162,  Fig.  2.  Re-examination  several  months  later  shows  progress  of  the  destruc- 
tive process  with  an  irregular  moth-eaten  periphery.  In  the  center  of  the  soft  tissue  oc- 

cupying the  defect,  there  is  a  funnel-shaped  more  lucent  zone  which  represents  air 
trapped  in  the  necrotic  center  of  the  tumor. 

The  exact  etiology  of  a  bone  cyst  of  this  character  is  unknown,  but  apparently 

a  variable  sized  cavity  is  produced  as  a  result  of  trauma  and  resulting  intra- 
medullary bleeding.  The  hematoma,  originally  expansive,  clots  and  becomes 

necrotic.  It  is  most  common  in  younger  individuals  and  occurs  more  frequently 

in  the  lower  than  in  the  upper  jaw.  Important  diagnostic  features  are  that  the  as- 
sociated teeth  are  vital,  the  cyst-like  cavity  is  not  associated  with  the  teeth  but 

skirts  around  the  roots  usually  indenting  between  them  and  there  is  no  peripheral 

sclerotic  rim  as  usually  seen  around  an  epithelial-lined  or  odontogenic  cyst. 

Case  Report:  Traumatic  bone  cyst  of  the  mandible. 

I 
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Case  163,  Fig.  1.  X-ray  examination  of  the  mandible  shows  an  ovoid  discrete  markedly 
lucent  area  in  the  horizontal  ramus  of  the  mandible  related  to  the  bicuspid  teeth  and  the 

first  molar.  The  roots  of  these  teeth  are  flattened.  The  lucent  area  extends  upward  be- 
tween the  roots.  There  is  no  evidence  of  any  trabeculation  within  the  bone  defect  or  of 

any  sclerotic  peripheral  bone  margin.  The  lower  margin  of  the  ramus  bulges  slightly 
inferiorly  at  the  site  of  the  lesion. 

CASE  NO.  164 

A  54  year  old  woman  \va.<  found  to  have  a  most  jjoeuliar  trabecular  pattern  in 
the  mandible  during  a  routine  dental  x-ray  examination  ( Fig.  1 1 .  The  number 
of  trabeeulae  appeared  to  be  increa.sed  but  much  more  striking  was  the  re- 

markable horizontal  position  of  the  individually  thickened  trabeeulae  replacing 
the  normal  interlacing  pattern.  The  imjiression  gained  was  that  the  trabeeulae 
surrounding  the  roots  of  the  teeth  were  compressed  or  displaced  by  the  occlusal 
forces  indicating  that  the  bone  must  be  unusually  soft.  In  places,  the  individual 
trabeeulae  were  closer  together  and  not  sharply  demarcated,  producing  a 

"groundglass"  appearance,  such  as  is  seen  in  a  variety  of  conditions  including 
hyperparathyroidism  and  polyostotic  fibrous  dysplasia  as  well  as  in  Paget's 
disease.  However,  the  bizarre  horizontal  position  of  the  trabeeulae  in  this  pa- 

tient and  the  fact  that  individual  trabeeulae  can  be  discerned  is  very  character- 

istic of  Paget's  disease.  Additional  findings  in  dental  x-rays  in  cases  of  Paget's 
disease  include  radiolucent  areas  within  the  bone  representing  the  earliest  hyper- 
vascular  phase  ( Fig.  2 1 .  These  rather  discrete  lucent  areas  are  frecjuently  located 
adjacent  to  the  roots  of  the  teeth  and  may  easilv  be  mistaken  for  an  apical 

"abscess."'  However,  in  Paget's  disea.<e  the  teeth  aie  usually  vital  and  pain  may 
be  a  prominent  feature.  In  addition,  hypercementosis  or  an  excessive  deposit  of 
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cementum  on  the  roots  of  the  teeth  producing  a  remarkable  increase  in  density 

is  often  found  in  Paget's  disease.  While  hypercementosis  may  occur  in  other 

conditions,  if  it  is  marked  and  diffuse,  Paget's  disease  should  be  considered  as  a 
possibility. 

Case  Report:  Paget's  disease  of  the  mandible  with  characteristic  changes. 

Fig.  1.  '  Fig.  2. 

Case  164,  Fig.  1.  The  trabecular  structure  of  the  mandible  shows  a  remarkable  trans- 
formation from  the  normal  interlacing  pattern  to  horizontal  or  transverse  thickened  trabec- 

ulae  which  can  be  individually  identified  in  most  places.  Around  the  root  of  the  tooth, 
there  appears  to  be  a  somewhat  arcuate  group  of  trabeculae  suggesting  extrinsic 
pressure  due  to  the  force  of  occlusion.  The  roots  are  unusually  dense. 

Case  164,  Fig.  2.  A  fairly  well-demarcated  lucent  zone  is  seen  around  the  apex  of  the 

tooth,  the  resorptive  or  hypervascular  phase  of  Paget's  disease.  This  appearance  can 
be  mistaken  for  a  periapical  "abscess"  if  the  more  characteristic  increase  in  density  and 
abnormal  course  of  trabeculae  cannot  be  recognized  in  adjacent  areas. 

CASE  NO.  165 

A  Negro  male  of  about  22  years  of  age  appeared  at  the  dental  clinic  for  a 

prosthesis.  On  routine  x-ray  examination  of  the  teeth,  however,  an  extraordinary 
diffuse  change  in  the  fine  bony  structure  of  both  the  mandible  and  the  maxilla 
was  found.  The  intertrabecular  spaces  were  hugely  widened  resulting  in  a 
marked  diminution  in  the  number  of  trabeculae  seen.  In  places,  the  residual 

trabeculae  were  thin  while  in  other  areas  they  were  thick  and  transverse.  Be- 
cause of  these  changes,  the  possibility  that  the  patient  was  suffering  from  a 

disease  of  the  hematopoietic  system  was  suggested.  Hematological  examination 

demonstrated  the  presence  of  sickle  cell  anemia.  It  should  be  pointed  out,  how- 
ever, that  a  specific  diagnosis  of  sickle  cell  anemia  cannot  be  made  roentgeno- 

logically  since  similar  changes  may  be  seen  in  other  conditions,  specifically 

Cooley's  anemia  (Thalassemia)  and  Gaucher's  disease. 

Case  Report:  Sickle  cei-l  anemia  discovered  by  roentgen  examination  of 
THE  teeth. 



RADIOLOGICAL  NOTES 
191 

Case  165,  Fig.  lA  (Top).  The  medullary  spaces  between  the  trabeculae  are  markedly 
widened.  Individual  trabeculae  are  thick  with  loss  of  the  normal  interlacing  pattern. 
The  lamina  dura  and  teeth  are  unaffected. 

Case  165,  Fig.  IB  (Bottom).  Similar,  more  marked  changes,  are  present  elsewhere 
indicating  diffuse  involvement  of  all  the  cancellous  bone. 
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CASE  NO.  166 

A  lesion  of  the  horizontal  ramus  of  the  mandible  was  found  on  routine  oral 

roentgen  examination  of  a  52  year  old  male.  In  the  inferior  and  po.sterior  portion 

of  the  horizontal  ramus  of  the  mandible,  an  ovoid,  sharply  demarcated,  ho- 
mogeneous, lucent  zone  with  sclerotic  rim  was  present.  This  peripheral  ring  or 

rim  was  quite  thick.  The  lesion  extended  into  the  cortical  bone  of  the  inferior 

margin  of  the  mandible  in  front  of  the  angle.  There  was  no  evidence  of  any 
residual  tooth  structure  or  of  periosteal  new  bone  formation.  Exploration  was 
recommended. 

Case  166,  Fig.  1.  A  sharply  demarcated,  homogeneous,  lucent,  ovoid  area  is  present 
(arrow)  adjacent  to  the  inferior  margin  of  the  mandible  anterior  to  the  angle.  A  thick 
sclerotic  border  is  present.  Bone  resorption  extends  into  the  cortex  inferiorly  but  there  is 
no  evidence  of  pathological  fracture  or  periosteal  reaction.  No  residual  tooth  structures 
ore  present. 

Operative  intervention  demonstrated  that  the  lesion  was  solid  and  contained 
salivary  gland  tissue.  This  condition  is  now  rather  well  known  and  has  been 

designated  as  "idiopathic  bone  cavities  in  the  mandible."  At  operation,  the 
typical  finding  is  a  defect  in  the  lingual  plate  and  the  presence  of  soft  tissue  in 
a  cavity  within  the  bone  contiguous  and  continuous  with  sublingual  structures. 

The  tissue  in  the  bone  defect  is  sublingual  salivary  gland  tissue  that  has  been  en- 
claved  in  the  bone  during  embryological  development.  Not  infrequently,  the 
lesions  are  bilateral.  The  position  of  the  lesion  in  the  posterior  inferior  margin  of 
the  mandible  is  quite  typical.  The  rather  markedly  sclerotic  border  usually  more 

prominent  than  that  seen  with  a  residual  or  primordial  epithelial-lined  cyst,  is 
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also  characteristic.  An  incorrect  diagnosis  of  dcntigeroiis  cyst  may  he  made  in 
such  instances  when  unerupted  mohir  teeth  ha])])en  to  l)e  ])resent.  If  the  true 

nature  of  tliis  lesion  were  known,  oi)erative  intervention  would  not  be  necessary. 

Case  Report:  S.\liv.\ky  (;l.\.\d  inclusion  in  the  mandible. 

CASE  NO.  167 

On  routine  dental  examination  of  a  19  year  old  girl,  a  peculiar  abnormality 
was  noted  in  the  alveolar  margin  of  the  mandible  (Fig.  1 1.  The  lesion  is  rather 

Case  167,  Fig.  1.  At  the  upper  border  or  alveolar  margin  of  the  mandible,  an  ex- 
panding, poorly  demarcated,  multilocular  lesion  is  present.  The  trabeculae  within  the 

lesion  are  coarse  but  appear  to  maintain  a  cancellous  structure.  The  adjacent  teeth  are 
spread  apart. 

poorly  demarcated  and  has  a  coarsely  trabeculated  or  multilocular  appearance. 
The  adjacent  teetli  are  disjjlaced  laterally  by  this  lesion  indicating  its  expanding 

character.  The  appearance  was  rather  typical  for  a  small  ameloblastoma.  How- 
ever, a  somewhat  similar  appearance  may  be  seen  in  giant-cell  reparative 

granuloma,  myxoma  and  hemangioma.  It  is  of  considerable  imi)ortance,  however, 
to  make  the  diagnosis  of  amelol)lastoma  at  an  early  stage  since  a  conservative 
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operation  at  this  time  may  be  feasible  and  curative.  In  the  late  stages,  cure 
without  radical  resection  is  ordinarily  not  possible. 

Case  Report:  Small  ameloblastom.a — ax  incidental  finding. 

CASE  NO.  168 

A  40  year  old  male  complained  of  moderate  discomfort  in  the  lower  right 
cuspid  area.  Roentgenograms  of  the  teeth  (Fig.  Ij  showed  a  poorly  defined 
lamina  dura  about  the  root  of  the  cuspid  with  a  suggestion  of  minimal  bone 
resorption  on  each  side  of  the  root.  It  was  thought  that  these  changes  were  the 
result  of  undue  pressure  by  a  prosthesis  that  the  patient  had  been  wearing  for 

several  j^ears.  He  was  advised  to  remove  the  denture  but  his  symptoms  did 
not  improve.  Re-examination  two  weeks  later  showed  rapid  increase  in  the 

Fig.  1.  Fig.  2. 

Case  168,  Fig.  1.  Film  of  the  right  lower  cuspid  area  shows  some  resorption  of  the 
lamina  dura  and  some  irregularity  in  the  trabecular  structure  adjacent  to  the  root. 

Case  168,  Fig.  2.  Re-examination  two  weeks  later  shows  marked  increase  in  bone 
destruction  on  each  side  of  the  root  of  the  cuspid  tooth.  This  area  is  poorly  demarcated 

with  a  ragged  periphery  (arrow). 

resorption  of  bone  surrounding  the  apex  of  the  tooth  (Fig.  2 ) .  The  involved  area 
was  poorly  demarcated  with  no  bone  reaction.  The  tooth  was  removed  and  the 

area  curetted  for  biopsy.  Histological  examination  showed  "fragments  of  car- 
cinoma resembling  a  bronchogenic  carcinoma."  A  roentgenogram  of  the  chest 

was  then  done  and  showed  a  discrete  lesion  in  the  right  lung  which,  on  further 
investigation,  was  demonstrated  to  be  a  bronchogenic  carcinoma.  The  patient 
went  downhill  rapidly  and  died  shortly  thereafter. 

Case  Report:  Bronchogenic  carcinoma  first  evident  as  a  metastasis  ad- 
jacent TO  A  TOOTH. 
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Identification  and  Partial  Purification  of  a  Post-Lipomul  Lipase  in  Plasma  of 
Dogs.  Jacques  I.  Kessler,  ]\I.D. 

Administration  of  heparin  to  lipeuiic  subjects  has  been  shown  to  result  in  ele- 
vation of  plasma  free  fatty  acids  (ffa)  ,  and  in  acceleration  of  the  anodic  electro- 

phoretic  mobility  of  serum  lii)oproteins. 

These  effects  are  attributed  to  an  enzyme — lipoprotein  lipase  (lpl)  or  "clear- 
ing factor"  which  is  released  by  heparin  into  the  circulation.  This  enzyme 

catalyzes  the  hydrolysis  of  the  triglyceride  component  of  chylomicrons  and  other 

low  density  lipoproteins  thus  liberating  ffa  in  vitro  at  a  rate  temporarily  ex- 
ceeding the  ability  of  the  organism  to  remove  them. 

At  these  high  levels  a  significant  fraction  of  ffa  become  associated  with 
serum  lipoproteins  thereby  incueasing  their  negative  electrostatic  charge.  These 

FFA-rich  lipoproteins  exhibit  an  increased  anodic  electrophoretic  mobility, 
alpha-lipoproteins  appear  in  the  pre-all)umin  region  and  beta-lipoproteins  move 
in  the  region  between  alpha-  and  beta-globulin. 

Elevation  of  plasma  ffa  and  electrophoretic  changes  similar  to  those  re- 
ported after  injection  of  heparin  to  lipemic  subjects  have  been  described  after 

intravenous  administration  of  Lipomul. 

It  was  assumed  that  infusion  of  Lipomul  results  in  release  of  a  lipolytic  en- 
zyme, similar  or  identical  with  the  postheparin  lpl,  by  a  mechanism  independent 

of  exogenous  heparin. 
To  test  this  possibility  Lipomul  was  infused  into  five  mongrel  dogs  and  blood 

samples  were  withdrawn  at  varied  intervals  of  time.  The  lipolytic  activity  of 

post-Lipomul  plasma  was  determined  by  its  ability  to  release  ffa  from  an 

"activated"  trigh^ceride  substrate.  Maximal  activity  was  determined  in  the 
samples  drawn  at  completion  of  the  Lipomul  infusion.  The  mean  activity  was 

sufficient  for  liberation  of  4.86  ±  0.56  /xEcj  ffa  by  one  ml  of  plasma  during 
one  hour  of  incubation.  This  activity  could  account  for  lipolysis  of  only  a  small 
fraction  of  the  Lipomul  triglycerides  actually  removed  from  the  plasma.  This 
indicates  that  particulate  triglyceride  is  cleared  from  the  circulation  mainly  by 
a  mechanism  independent  of  intravascular  lipolysis. 

The  properties  of  the  post-Lipomul  lipase  resembled  those  of  the  postheparin 
LPL.  1!M  XaCl  and  protamine  sulfate,  which  are  inhibitors  of  lpl,  also  inhibited 

the  activity  of  post-Lipomul  lipase.  NaF  which  inhibits  the  activity  of  pan- 
creatic lipase  had  little  or  no  effect  on  post-Lipomul  lipase. 

Post-Lipomul  lipase  was  partially  purified  by  using  the  method  of  Ca3(P04)2 
gel  adsorption  and  subsequent  elution  with  sodium  citrate.  Incubation  of 

purified  post-Lipomul  lipase  in  the  presence  of  lipemic  plasma  resulted  in  re- 
lease of  FFA  and  in  acceleration  of  the  anodic  electrophoretic  mobility  of  lipo- 

proteins. These  changes  were  similar  to  those  produced  by  postheparin  lpl. 
195 
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In  these  respects  post-Lipomul  lipase  is  similar  to,  but  not  necessarily  identical 
with  postheparin  lpl. 

It  was  concluded  that  in  the  presence  of  high  plasma  levels  of  particulate 

triglyceride,  a  tissue  lipase,  possibly  lipoprotein  lipase,  can  be  released  into 
the  circulation.  The  mechanism  of  release  is  not  related  to  exogenous  heparin. 

Familial  Hypohaptoglobinemia  Associated  with  Erythrocytic  Glucose-6-Phos- 
phate  Dehydrogenase  Deficiency.  Arlan  Gottlieb,  M.D.,  Nathaniel  Wisch,  ̂ M.D., 
and  John  Ross,  PhD. 

While  studying  a  patient  with  Hodgkin's  disease  a  deficiency  of  erythrocytic 
glucose-6-phosphate  dehydrogenase  was  discovered.  Subsequent  study  of  the 

patient's  family  revealed  a  familial  deficiency  of  this  enzyme  as  well  as  an  in- 
dependent inheritance  of  hypohaptoglobinemia. 

Erythrocytic  glucose-6-phosphate  dehydrogenase  was  determined  by  the 
technique  used  by  Zinkham  et  at.  Serum  haptoglobin  determinations  were 
performed  in  a  family  group  of  19  mem.bers  by  the  technique  of  Connell  and 
Smithies.  Haptoglobin  typing  was  done  after  starch  gel  electrophoresis  in  borate 
buffer  at  a  pH  8.8  according  to  the  method  of  Smithies  and  in  phosphate  buffer 
at  pH  7.0  as  described  by  Laurell.  Blood  typing  was  obtained  on  all  family 
members  in  order  to  confirm  legitimacy.  Complete  hemograms  were  also  done. 

Except  for  the  one  member  of  the  F-1  generation  all  the  family  members  studied 
were  in  good  health  and  without  evidence  of  hemolysis. 

In  the  F-1  generation  a  2-2  haptoglobin  pattern  was  associated  with  ele- 
vated haptoglobin  levels.  In  the  F-2  offspring  there  were  five  2-1  patterns  and 

three  2-2  patterns.  Two  of  the  patients  who  subsequently  proved  to  have  2-2 
patterns  had  no  measurable  haptoglobin  by  peroxidase  activity.  The  F-3  genera- 

tion revealed  seven  2-1  and  three  2-2  phenotypes.  Hypohaptoglobinemia  was 
found  in  five  cases  with  a  2-1  pattern  and  four  individuals  with  a  2-2  pattern. 
Normal  haptoglobin  levels  were  likewise  associated  with  both  2-1  and  2-2 
phenotypes. 

The  results  of  this  study  as  regarding  a  tri-allelic  inheritance  of  haptoglobins 
are  discussed. 

The  coincident  finding  of  erythrocyte  glucose-6-phosphate  dehydrogenase 
deficiency  in  five  family  members  bore  no  relation  to  the  inheritance  of  hapto- 
globins. 

The  Effect  oj  Acetazolamide  on  Secretion  of  Sodium  and  Potassium  in  the  Hu- 
man Stomach.  Arthur  E.  Lindner,  IVI.D.,  Nathaniel  Cohen,  ]\I.D.,  David  A. 

Dreiling,  M.  D.,  and  Henry  D.  Janowitz,  M.D. 

The  effect  of  intravenous  infusion  of  the  carbonic  anhydrase  inhibitor  aceta- 
zolamide on  tlie  electrolyte  composition  of  basal  and  histamine-stimulated 

gastric  secretion  has  been  studied  in  twenty  human  subjects,  employing  a  drug 
dosage  of  50  to  100  mg/Kg. 

Acetazolamide  causes  a  decrease  in  output  of  hydrogen,  chloride,  sodium  and 
potassium  ions  and  a  decrease  in  volume  rate  of  secretion.  These  effects  are 
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demonstrated  in  the  i^pontaneously  s^ecreting  stomacli  l)ut  are  more  marked  in 
the  stomach  stimulated  by  histamine.  Ketkiction  in  potassium  and  chloride 
output  correlates  directly  with  reduction  in  volume  rate;  decrease  in  liydrogen 
output,  however,  is  greater  than  can  be  accounted  for  by  flow  rates  and  decrease 

in  sodium  is  less.  The  familial-  inverse  relationshi])  between  concentrations  of 
sodium  and  hydrogen  ions,  present  in  both  basal  and  liistamine-stinudated  se- 

cretion, persists  after  acetazolamide  infusion. 
The  behavior  of  sodium  ions  is  consistent  with  the  theory  that  at  least  i)arl 

of  the  sodium  in  gastric  juice  is  derived  from  exchange  for  hydrogen.  Aceta- 
zolamide does  not  interfere  with  this  mechanism. 

The  behavior  of  potassium  ions  suggests  that  part  of  the  potassium  of  gastric 

juice  is  derived  from  acid  secreting  cells;  yet  the  presence  of  potassium  in  anacid 
specimens  indicates  that  some  jiotassium  is  also  secreted  without  hydrogen  ions. 
These  findings  are  in  agreement  with  the  theory  of  a  dual  source  of  potassium, 
from  both  parietal  and  nonparietal  secretion. 

Effects  of  acetazolamide  on  the  secretion  of  sodium  and  potassium  are  be- 
lieved to  be  secondary  to  changes  induced  by  the  compound  on  primary  mecha- 
nisms of  acid  secretion. 

Angiotensin  II-P^^  Degradation  In  ]'itro  irith  XornwtenKive  and  Hypertensive 
Human  Sera.  Robert  Wolf,  M.I)..  :\Iilton  :\lendlowitz,  M.D.,  Julia  Pick,  B.S., 
Gitlow,  S.  E.,  and  Xostrat  E.  Xaftchi.  M.S. 

The  effect  of  normotensive.  untreated  and  treated  primary  benign  hyper- 
tensive and  untreated  secondary  renal  hypertensive  human  .sera  on  the  degrada- 

tion of  angiotensin  II  //)  I'itro  has  l)ccn  investigated  using  iodine-131  labeled 
angiotensin  II.  Tlie  technique  depends  on  the  ability  of  human  sera  to  degrade 

angiotensin  II-P''^  and  the  fjuantitative  determination  of  the  radioactive  deg- 
radation-product (iodine-131  I  by  means  of  ])aper  radiochromato-electro- 

phoresis. 
The  results  of  these  experiments  indicate  that  untreated  ])rimary  benign 

hypertensive  sera  enhances  the  degradation  of  angiotensin  II-I''*'  in  vitro.  This 
may  be  due  to  the  presence  of  one  or  more  unique  factors  which  are  present  in 
the  sera  of  these  patients  or  to  the  increased  concentration  or  biologic  activity 
of  a  factor  (angiotensinase  I  normally  present  in  human  sera.  The  observation 
that  heat  inactivation  of  serum,  whetlier  from  a  normotensive  or  untreated 

primary  benign  hypertensive  subject,  increases  the  amount  of  angiotensin 

II-P-"  degraded  suggests  that  an  inliil)itor  may  be  present  in  human  serum 
which  restrains  the  action  of  this  factor  (or  factors)  and  that  tliis  inhibitor 

is  destroyed  by  heating  to  57°  C  for  30  minutes. 

The  reduction  in  the  percent  angiotensin  II-P''^  degraded  in  the  treated 
primary  benign  hypertensive  patients  whose  blood  pressures  were  normal  or 

almost  normal  implies  that  the  factor  (or  factors)  which  enhances  the  degra- 

dation of  angiotensin  II-P-^^  is  decreased  or  altered  by  the  antihypertensive 

treatment.  The  greater  in  vitro  degradation  of  angiotensin  II-P-"*^  by  untreated 
primary  benign  hypertensive  sera  than  by  normotensive  sera  is  in  contrast  to  the 
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slower  turnover  in  vitro  of  angiotensin  II-I^^^  and  implies  that  factors  are 
present  in  the  hypertensive  patient  which  result  in  a  slow  in  vivo  turnover  rate 
despite  a  relatively  great  in  vitro  degradation. 

The  normal  values  for  the  percent  angiotensin  II-I^^^  degraded  in  the  two 
patients  with  secondary  renal  hypertension  is  in  contrast  to  the  results  obtained 
in  the  untreated  primary  benign  hypertensive  group.  It  may  be  feasible  to 

employ  this  procedure  to  distinguish  patients  with  secondary  renal  hyper- 
tension from  those  with  primary  hypertension. 
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THK  THALASSEMIAS:  VARIANTS  AND  HOFATCIKN 
BONE  (TIAN(;ES 

JOHN  E.  MOSKLKV.  M.D. 

New  York,  X.  y. 

Thalassemia  is  a  liereditary  disorder  of  hemoglobin  synthesis  which  is  far 
more  prevalent  than  was  formerly  believed.  The  disease  has  been  found  with 
high  frequency  in  the  Central  and  Eastern  Mediterranean  regions  and  in  ])arts  of 
North  Africa.  The  incidence  is  particularly  high  in  Italy,  Greece  and  adjacent 

geographical  areas.  A  surprisingly  high  incidence,  however,  is  now  being  un- 
covered in  a  broad  belt  extending  through  the  Middle  East  and  India  to  South- 

east Asia.  The  condition  has  also  been  reported  in  American  Indians  and  Negroes 
and  is  now  recognized  to  be  a  common  disorder  of  extensive  distribution. 

Advances  in  our  knowledge  of  tlie  hemoglobinopathies  and  thalassemia  are 
continuing  at  such  a  rapid  pace  that  much  of  what  is  written  about  them  today 

must  be  considered  tentative.  It  is  generally  agreed  tliat  the  spectrum  of  dis- 
orders included  under  the  designation  thalassemia  aic  a  heterogeneous  grou]) 

of  inlierited  abnormalities  with  similar  hematologic  and  clinical  features.  There 
are  several  classifications  of  the  thalassemias.  Some  of  these  arc  based  on  the 

most  recent  developments  in  our  knowledge  of  the  hemoglobins.  The  introduction 
of  starch  block  electrophoresis,  for  instance,  has  resulted  in  tlie  discovery  that 
the  minor  A^  fraction  of  hemoglobin  is  present  in  excess  of  three  per  cent  in  most 
patients  heterozygous  for  thalassemia.  This  finding,  in  addition  to  the  fact  that 

microcytosis  and  decreased  osmotic  fragility  (microcythemia)  arc  characteris- 
tically found  in  the  heterozygote,  has  resulted  in  a  classification  based  on  these 

features.  Thus,  there  is:  1)  a  "classical"  thalassemia  in  which  Ao  is  present  in  ex- 
cess of  three  per  cent  in  association  with  microcythemia ;  2)  a  thalassemia  in 

which  tliere  is  an  elevated  A^  but  without  microcythemia  and,  3)  thalassemia 

with  microcythemia  but  without  an  excess  of  A^. .  The  homozygous  state  of 

■'classical"  thalassemia  is  thalassemia  major  and  both  other  types  may  interact 
with  "classical"  thalassemia  to  i)roduce  the  major  form  of  the  disorder. 

The  hemoglobin  molecule  has  been  partly  reconstructed  and  appears  to  con- 
tain nineteen  different  amino  acids.  The  entire  molecule  is  composed  of  approxi- 

mately 560  amino  acid  residues.  The  amino  acids  are  united  to  form  polypeptides 
and  each  molecule  has  four  polypeptide  chains  arranged  as  two  pairs.  These 
have  been  designated  respectively  as  the  a  chains  and  fi  chains.  It  is  considered 
at  present  that  the  thalassemia  mutant  genes  lead  to  amino  acid  substitutions 
which  affect  the  rate  of  hemoglobin  synthesis.  Accordingly,  the  thalassemias 
are  classified  as  a  tlialassemia  or  fS  thalassemia  depending  on  wliether  the  a 
or  /3  chain  production  of  hemoglobin  A  is  decreased. 

Clinical  classifications  of  the  thalassemias  have  not  met  with  universal  ac- 
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ceptance  because  of  the  lack  of  more  distinctive  characteristics  than  the  classic 
clinical  and  hematological  features.  Although  the  introduction  of  starch  block 

electrophoresis  for  the  determination  of  hemoglobin  Ao  and  technicjues  for  the 

quantitative  estimation  of  fetal  hemoglobin  have  added  significantly  to  the  diag- 
nostic criteria,  there  is  still  need  for  a  more  objective  basis  for  diagnosis.  In 

thalassemia,  unlike  the  hemoglobinopathies,  a  specific  alteration  of  the  hemo- 
globin molecule  has  not  been  demonstrated.  Ingram  and  Stretton  (1  j ,  however, 

have  suggested  recently  that  the  thalassemias  may  be  due  to  amino  acid  sub- 
stitutions similar  to  those  of  the  hemoglobinopathies  but  in  which  the  substitu- 

tion, although  altering  the  rate  of  hemoglobin  synthesis,  docs  not  result  in  a 
difference  in  the  net  charge  of  the  ])rotein  and  tlierefore  does  not  alter  the  normal 
electrophoretic  rate. 

Clinically,  thalassemia  may  occur  in  two  main  forms.  These  are:  1)  thalas- 
semia minor,  which  occurs  in  individuals  who  are  heterozygous  for  the  autosomal 

dominant  trait  i.e.,  it  is  inherited  from  one  parent  only  and  2 )  thalassemia  major, 

which  occurs  in  individuals  who  are  homozygous  for  the  condition  i.e.,  it  is  in- 
herited from  both  parents. 

Thalassemia  minor  varies  considerably  in  its  gi'ades  of  severity  and  ranges 
from  a  barely  perce{)tible  erythrocytic  anomaly  to  forms  in  which  there  are  mod- 

erate anemia,  icterus  and  splenomegaly  (2).  When  the  condition  is  asympto- 
matic and  without  anemia  it  may  be  referred  to  as  thalasseniid  minima  or  the 

trait.  Another  form  of  thalassemia  minor  is  Rietti-Greppi-Micheli  disease.  In 
these  i)atients  there  is  a  moderate  anemia.  The  erythrocytes  show  a  microcytosis 

and  hypochromia.  Oval  and  target  cells  are  characteristic  and  the  osmotic  fra- 
gility is  reduced  as  it  is  in  all  forms  of  thalassemia.  There  is  generally  a  slight 

to  moderate  splenomegaly.  Fetal  hemoglobin  is  sometimes  increased  and  A2 
hemoglobin  is  regularly  increased  (3).  The  most  severe  forms  of  thalassemia 
minor  fall  into  a  hazy  grouj)  designated  thalassemia  intermedia.  This  term  is 
clinically  useful  but  not  well  defined.  It  covers  a  clinical  area  where  the  more 
severe  thalassemia  minors  merge  with  the  less  severe  thalassemia  majors  and 
is  further  obscured  by  syndromes  due  to  double  heterozygosity  for  thalassemia 
and  various  abnormal  hemoglobins. 

Thalassemia  major  (Mediterranean  disease,  Cooley's  anemia,  erythroblastic 
anemia)  is  usually  a  severe  disorder  of  infants  and  children  few  of  whom  sur- 

vive beyond  adolescence.  It  is  commonly  considered  that  most  j^atients  suc- 
cumb before  puberty  but  as  Smith  (4)  has  pointed  out,  it  is  difficult  to  estimate 

the  ])recise  period  of  puberty  in  these  patients  since  the  development  of  sexual 
maturity  is  considerably  retarded.  The  disease  is  not  always  so  grave,  however, 

and  cases  extending  into  late  adolescence  and  adultliood  ai'c  now  l)eing  descril)ed. 
Both  the  homozygous  and  heterozygous  states,  therefore,  show  considerable  I'ar- 
iation  in  their  degrees  of  severity. 

Classical  thalassemia  major  usually  becomes  evident  within  the  first  year  or 
two  of  life,  more  frequently  in  the  latter  half  of  the  first  year.  The  patients  are 
severely  anemic  and  present  a  characteristic  facial  appearance  which  tends  to 

make  them  resemble  each  other  more  than  they  resemble  other  members  of  their 
own  family.  The  head  is  large  and  there  is  usually  some  prominence  of  the 
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I'lontal  and  parietal  l)os8i's;  the  bridge  of  the  nosi'  is  sunken  and  tlie  eheek  l)ones 
are  liigh  and  prominent.  There  may  be  a  mongoloid  slant  to  the  eyes — some- 

times with  an  epieanthal  fold.  The  appearanee  is  referred  to  as  "mongoloid 

facies."  The  superior  maxilla  is  enlarged  and  sometimes  results  in  protrusion  of 
tile  upper  incisors  which  gives  a  more  "rodent"  than  "mongoloid"  cast  to  the 
face.  The  abdomen  is  prominent  due  to  splenomegaly  and  hepatomegaly.  Car- 

diac enlargement  is  said  to  bi'gin  late  in  childhood  and  to  slowly  increase.  Ac- 
cording to  Smith,  et  al.  (5)  growth  tends  to  be  normal  up  to  about  eight  or  ten 

years  of  age  after  which  it  is  retarded,  so  that  the  final  stature  is  short.  Devel- 
opment of  the  secontlary  sex  characteristics  is  retarded  and  normal  menstrua- 

tion is  rare.  Caftey  (6)  considers  Cooley's  anemia  to  be  tiie  h<st  example  of 
skeletal  dwarfi,sin  and  infanfilisiH  caused  by  chronic  anemia. 

In  thalassemia  major  hemoglobin  F  is  characteristically  present  in  large 

amoimts.  The  values  usually  run  between  50  and  90  iier  cent.  The  principal  he- 
matologic findings  are  a  marked  hypochromic  microcytic  anemia,  nucleated  red 

cells,  reticulocytosis,  leukocytosis,  target  cells  and  decreased  osmotic  fragility 
of  the  red  cells.  Red  cell  survival  is  decreased,  serum  bilirubin  is  elevated  and 

fecal  urobilinogen  ()uti)ut  is  iliarkedly  increased.  Serum  iron  is  high. 

nui  BLE  HETEROZV(iOSITV 

To  date  at  least  22  inherited  variants  of  normal  hemoglobin  have  l)een  de- 
tected. Some  of  these  have  been  found  in  combination  in  individuals  who  are 

heterozygous  for  each  gene  present.  Interactions  between  the  gene  for  thalas- 
semia and  a  gene  for  one  of  the  abnormal  hemoglobins  have  been  found  to  occur. 

Some  of  these  interactions  have  been  describetl  in  so  few  cases  that  they  tlo  not 
warrant  inclusion  here.  Others,  however,  show  a  significant  incidence  or  have  a 
special  significance  for  thalassemia  and  will  be  biiefly  mentioned  below. 

Thalassemia-Lepore  hemocjlobin:  By  means  of  starch  block  eletrophoresis  it 
is  possible  to  separate  Lepore  hemoglobin  from  hemoglobin  A.  The  Lei)ore  hemo- 

globin migrates  between  hemoglobin  A  and  hemoglobin  A^.  at  the  same  speed  as 
hemoglobin  S  but  it  does  not  cause  sickling,  (lerald  and  Diamond  (71,  in  1958, 

described  a  child  with  thalassemia  major  whose  mother  and  fotu-  of  her  rela- 
tives had  the  Lepore  trait  and  whose  father  had  thalassemia  trait.  The  blood 

picture  in  those  with  the  Lepore  trait  was  like  that  of  thalassemia  trait  but 

without  elevated  Aj  hemoglobin.  Hemoglobin  A^  was  elevated  in  the  father.  In- 

vestigation of  the  mother's  family  indicated  that  the  Lepore  trait  was  inherited 
as  a  single  gene  effect.  On  the  basis  of  this  study  it  would  seem  that  the  Lepore 
gene  can  interact  with  the  classic  thalassemia  gene  to  produce  a  clinical  picture 
like  that  of  thalassemia  major.  Furthermore,  Jonxis  (8)  has  recently  re])orted 

two  cases  which  appear  to  represent  homozygosity  for  the  Lepore  trait.  He  de- 
scribed two  children,  clinically  and  hematologically  resembling  thalassemia 

major,  whose  parents  both  were  heterozygous  for  the  Lei^ore  trait. 

Thalasaemia-hemoylobin  II :  Hemoglobin  H  is  an  abnormal  hemoglobin  which 
on  electrophoresis  moves  more  rapidly  than  normal  hemoglobin.  H  hemoglobin 

has  been  observed  only  in  individuals  who  are  also  heterozygous  for  the  thalas- 
semia gene.  This  would  suggest  that  the  thalassemia  gene  activates  the  expres- 



202 JOHN  E.  MOSELEY 

sion  of  hemoglobin  H.  The  cUnical  course  and  severity  of  this  doubly  hetero- 
zygous state  are  similar  to  that  of  thalassemia  minor.  Incubation  of  the  red  cells 

with  cresyl  blue  reveals  intra-erythrocytic  inclusion  bodies  characteristic  of 
this  hemoglobin  variant. 

Thalassemia-hemoglobin  S  {microdrepmiocytic  disease) :  Double  heterozy- 
gosity for  the  genes  for  thalassemia  and  hemoglobin  S  results  in  a  hematologic 

and  clinical  syndrome  which  is  designated  thalassemia-hemoglobin  S  disease 
or  sickle  cell-thalassemia.  This  is  a  clinically  important  entity  which  has  been 
found  in  high  incidence  in  Sicily,  Southern  Italy  and  Greece.  We  have  seen  a 

number  of  such  cases  in  Jamaica,  West  Indies  where  Negro-Chinese  mixtures 
are  common.  Went  and  Mac  Iver  (9)  have  published  an  excellent  report  on  the 

thalassemias  in  the  West  Indies  from  the  University  College  Hospital  in  Kings- 
ton. Although  thalassemia  trait  is  known  to  occur  in  the  Negro,  most  cases  of 

sickle  cell-thalassemia  reported  in  this  country  have  been  in  white  patients.  In 
fact,  most  of  the  cases  i)reviously  reported  as  sickle  cell  anemia  in  whites  have 

been  found  on  re-examination  to  be  sickle  c^ll-thalassemias.  Several  cases,  how- 
ever, have  been  described  in  American  Negroes  (10). 

The  clinical  picture  of  thalassemia-S  disease  is  subject  to  considerable  varia- 
tion in  different  patients  and  may  range  from  a  practically  asymptomatic  state 

to  one  comparable  to  severe  sickle  cell  anemia  or  thalassemia  major.  There  may 
be  mild  bone  and  joint  pain.  Abdominal  pain,  although  severe  in  some  cases  is 
usually  not  comparable  in  seventy  to  that  which  may  occur  in  sickle  cell  anemia. 

Hemolytic  crises  also  tend  to  be  milder  and  less  frequent.  Splenoinegaly  and 

hepatomegaly  are  fairly  constant  features.  Signs  and  symptoms  due  to  intravas- 
cular sickling  may  occur  but  are  usually  less  severe  and  less  frequent  than  in 

sickle  cell  anemia.  Splenic  infarction  as  a  result  of  airplane  flights  (11)  and  Sal- 
monella osteomyelitis  (12)  have  both  been  reported  in  this  syndrome. 

The  blood  picture  is  more  like  that  in  thalassemia  than  in  sicklemia.  There 
is  a  hypochromic  microcytic  anemia,  marked  decrease  of  osmotic  fragility  and 
many  oval  and  target  cells.  Sickle  cells  are  not  usually  demonstrable  on  freshly 
made  blood  smears  but  sickling  can  be  induced  in  vitro.  On  electrophoresis, 
hemoglobins  S,  F  and  A  are  characteristically  ])resent,  although  in  -some  cases  A 
may  be  absent. 

Thalassemia-hemoglobin  C:  Unlike  thalassemia-S  disease  most  of  the  cases 

of  thalassemia-C  reported  in  this  country  have  been  in  Negroes.  It  has  been 
found  in  whites,  also,  however.  The  clinical  manifestations  are  usually  mild. 
There  is  a  moderate  anemia  and  mild  to  severe  bone  pain.  The  spleen  may  or  may 
not  be  palpable.  The  blood  picture,  in  addition  to  showing  the  characteristics  of 
thalassemia,  reveals  large  numbers  of  target  cells  and  microspherocytes.  There 
is  no  sickling.  Electrophoresis  shows  hemoglobins  C,  A  and  F.  Hemoglobin  C 
usually  comprises  from  70  to  90  per  cent  of  the  total. 

Thalassemia-hemoglobin  E:  This  syndrome  is  common  in  Southeast  Asia. 
The  clinical  picture  is  similar  to  that  of  thalassemia  major  and  shows  the  wide 
variations  in  expression  we  have  come  to  expect  from  the  thalassemia  gene. 
Clinical  manifestations  are  usually  manifested  during  the  first  year  of  life.  The 
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blood  picture  is  like  tliat  of  tlialassomia  and  lR'nio<^lobin  studios  show  iicnio- 
glol)ins  E  and  F.  Hemoglobin  A  has  been  reported  to  l)e  present  also  in  a  few 
cases. 

UO.XE  LESIONS  IN  TlIK  THALASSEMIAS 

The  skeletal  changes  in  thalassemia  are  due.  fundamentally,  to  overactivity 

and  overgrowth  of  the  bone  marrow.  Erythroid  hyper])lasia  is  a  response  to  in- 
creased destruction  of  defective  red  cells.  Marrow  hypertrophy  widens  the 

medullary  cavities  and  the  increased  intramedullary  pressure  results  in  atrophy 
of  the  S])ongiosa  and  corticalis  (Figs.  1,  2l.  The  shafts  of  the  long  and  short 
tubular  bones  are  osteoi)orotic.  Many  of  the  bone  trabeculae  are  destroyed. 

Others  are  coarsened.  The  cortex  is  thinned  ( Figs.  3-5 1 .  Normal  modeling  of 
the  bone  contour  is  lost  as  the  hy])erplastic  marrow  flattens  or  bulges  the 

normally  concave  surfaces  of  the  shafts.  In  infants  and  young  children  i)rac- 
tically  all  the  bones  contain  red  and  cellular  marrow  and  the  changes  resulting 
from  marrow  hyperplasia  may  involve  the  entire  skeleton.  They  are  usually 
most  marked,  however,  in  the  short  tubular  bones  of  the  hands  and  feet  and  in 

the  femora  (Figs.  6-8).  As  a  rule,  skeletal  changes  are  not  vert/  marked  during 
the  first  year  of  life  but  demonstrable  abnormalities  in  the  bone  have  been  ob- 

served as  early  as  4'/2  months  of  age.  The  earliest  changes  are  found  in  the 
smaller  bones,  particularly  the  metacarpals  and  metatarsals.  In  thalassemia 
major  these  changes  are  generally  in  excess  of  those  which  are  usually  seen  in 
the  other  chronic  hemolytic  anemias  such  as  sickle  cell  and  spherocytic  anemia 
or  in  the  reticuloses. 

In  the  skull  marrow  hypcri)lasia  results  in  widening  of  the  diploic  s])ace. 
The  outer  table  is  displaced  externally  and  is  often  thinned.  In  some  cases  it 
is  completely  atrophied.  Occasionally  the  diploic  trabeculae  assume  a  position 

])er])en(licular  to  the  inner  table  presenting  a  radial  pattern  which,  when  ad- 
vanced, is  referred  to  as  a  hair-standing-on-end  api)earance  (Fig.  9).  As  Caffey 

(6)  has  pointed  out,  there  is  usually  no  involvement  of  the  occipital  squamosa 
inferior  to  the  internal  occii)ital  protuberance.  It  appears  that  the  earliest 
changes  in  the  skull  occur  most  often  in  the  frontal  bone  (Figs.  10,  11).  Skvdl 
changes  are  more  common  and  tend  to  be  more  striking  in  thalas.semia  major 
than  in  the  other  congenital  hemolytic  anemias,  and,  when  present,  are  usually 
associated  in  infants  and  young  children  with  more  advanced  short  tubular 

bone  changes.  The  similar  skull  changes  which  occur  in  some  cases  of  iron  de- 
ficiency anemia  are  notably  unattended  by  changes  in  the  peripheral  skeleton. 

The  classic  descriptions  of  the  skeletal  changes  in  Cooler's  anemia  by  John 
Caffey  (6,  13)  have  focused  attention  on  the  characteristic  changes  which  may 
occur  in  the  maxillary,  sjihenoidal  and  temporal  bones.  Overgrowth  of  marrow 
in  these  bones  impedes  pneumatization  of  the  paranasal  sinuses  and  mastoids 
and  in  some  cases  comi)letely  suppresses  it.  Inhibition  of  pneumatization  is  most 
evident  and  most  consistent  in  the  maxillary  sinuses  and  is  also  fre(|uently  noted 

in  the  sphenoid  sinuses  and  mastoid  air  cells.  The  ethmoid  air  cells  are  not  af- 
fected probably  because  there  is  little  or  no  marrow  activity  in  the  ethmoidal 
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Fio.  1.  Severe  thalassemia  major.  Tlie  humerus  shows  marked  erj'throblastic  swelling  of 
the  marrow  cavity  with  loss  of  the  normal  contours,  thinning  of  the  cortices  and  osteo- 

porosis. The  adjacent  ribs  are  considerably  widened. 
Fig.  2.  Severe  thala.ssemia  major.  The  femur  and  bones  of  the  foreleg  show  a  generalized 

osteoporosis.  The  medullary  cavities  are  widened  and  the  cortices  are  thinned.  The  fibula  is 
almost  uniform  in  calibre  with  rectangular  ends. 
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Fic;.  3.  Sovoro  thalassemia  major.  The  radius  and  ulna  of  a  3  year  old  child  show  marrow 
hypertrophy  with  loss  of  the  normal  contours  of  the  bones.  The  medullary  cavity  is  widened 
and  the  cortices  are  thinned.  There  is  a  mottled  osteoporosis.  Some  of  the  trabeculae  are 
coarsened,  others  are  atro]ihied. 

Fin.  4.  Thala.<semia  ma.jor.  The  bones  regional  to  the  elbow  show  swelling  of  the  medullary 
cavities,  thinning  of  the  corticc-s  and  generalized  osteoporosis.  At  the  ends  of  the  bones  the 
trabeculae  are  coarsened. 

hone.  Pneumatization  of  tlic  frontal  sinuses  sliows  sucli  wide  normal  variation 

tliat  accurate  apprai.^^al  of  the  de<>;ree  of  retardation  in  these  sinuses  is  difficult. 
Overgrowth  of  marrow  in  the  ui^per  maxilla  may  result  in  swelling  of  the  bone 
and  in  older  i)atients  may  jiroduce  serious  malocclusion  of  the  jaws.  The  upper 

central  inci.sors  may  l)e  pushed  ventrally  giving  rise  to  "rodent  fades"  which 
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Caffey  considers  to  be  more  diagnostic  of  Cooley's  anemia  than  the  mongoloid 
facies  seen  in  some  of  the  younger  children.  Marked  swelling  of  the  ui)per  maxilla 

in  some  patients  may  also  displace  the  orbits  laterally,  increasing  the  inter- 
orbital  distance  and  producing  ocular  hypertelorism.  Changes  in  the  paranasal 

sinuses,  mastoids  and  facial  bones  are  seldom  ever  seen  in  sickle  cell  or  sphero- 
cytic anemia  and  although  experience  with  skull  changes  in  iron  deficiency 

anemia  is  still  limited  we  have  not  seen  them  in  this  condition  either.  Re- 
tardation of  pneumatization  of  the  air  cells  and  swelling  of  the  upper  maxilla, 

when  seen,  may  therefore  he  considered  a  paramount  point  in  differential  diag- 
nosis with  very  little  risk  of  error. 

Fig.  5.  Ribs  in  patient  with  thalassemia  major  (Cooley's  anemia).  All  of  the  ribs  are widened  and  osteoporotic  and  show  coarse  trabeculation.  The  cortices  are  thinned. 

Alterations  in  the  spine  are  limited  to  reticulation  and  osteoporosis  of  the 
vertebrae.  Compression  of  the  vertebrae  (cupping)  which  is  so  common  in 
sickle  cell  anemia  is  seldom  seen  in  thalassemia  major. 

In  patients  who  survive  infancy  and  early  childhood  there  is  a  marked  re- 
gression of  the  changes  in  the  peripheral  skeleton  as  age  advances.  With  pvo- 

gressing  age  active  marrow  recedes  from  the  distal  jiortions  of  the  skeleton 
towards  the  trunk  and  the  earlier  changes  seen  in  the  i)erii)heral  bones  tend  to 
disappear.  In  the  central  segments  of  the  skeleton,  however,  where  red  and 
active  marrow  persists,  the  bone  changes  continue  and  may,  in  fact,  become 
more  })ronounced.  Thus  in  later  childhood  and  adulthood  the  skidl,  spine,  and 

pelvis  may  show  advanced  roentgen  bone  changes  while  the  tubular  bones  ap- 
pear normal.  The  hands,  which  are  the  optimal  sites  for  roentgen  diagnosis  in 
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infants  and  youn<!;  (■hil(lr(>n,  air  the  least  diagnostic  parts  in  older  children  and 
voung  adults.  The  changing  patterns  of  skeletal  involvement  with  increasing 
age  have  been  well  demonstrated  by  Caffey  ( 13)  in  his  remarkable  longitudinal 
studies  of  four  patients  from  early  childhood  through  pubescence  into  adult 

life.  As  age  advances  retardation  of  growth  and  luatmation  of  the  skeleton  be- 
comes more  pronounced. 

The  bone  changes  descriix'd  above  may  be  considei'cd  characteristic  for 

Fig.  6.  Hand  in  severe  thala.s.semia  major.  Tin  nmv^o  traherulae  in  the  phalanges  and 
metacarpals  form  a  honeycomb  pattern  in  the  .-swollen  bone.s.  The  cortices  are  atrophic.  The 
metacarpals  have  lost  their  normal  external  contours  and  tend  to  be  rectangular. 
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severe  thalassemia  major.  But  what  skeletal  alterations  might  we  exT^ect  in 
the  other  foniis  of  thalassemia  and  its  variants?  Reports  on  the  bone  changes 
in  thalassemia,  including  the  classic  descriptions  by  John  Caflfey  were  made 

Fig.  7.  Thala-s-semia  major.  More  moderate  changes  are  note<l  ii.  "  •  !>ones  of  thL*  hand. 
There  is  Ofrleoixtrosi?,  trabeculation  and  cortical  thinning  but  the  i  oij'  -  j.ave  relati\ely  nor- 

mal external  contours. 

before  the  explosive  developments  in  our  knowledge  of  the  hemoglobins  and 

their  genetics  had  become  fully  appreciated  and  utilized.  Hence  it  wa#  not  pos- 
sible to  correlate  the  roentgen  l>one  changes  with  the  lieterozygosity  or  homozy- 

gosity of  the  sjudromes  described  or  with  the  composition  of  their  hemoglobins. 
The  recent  lit<?rature  on  the  syndromes  produced  by  the  newly  discovered 
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Tig.  8.  Thalassemia  major.  Tlio 
femur  shows  swelling  at  its  distal 
end  with  cortical  atroiihy  and  some 
coarsening  of  tli(>  trai)eciilae. 
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hemoglobinopathies  is  exciting  but  significant  descriiitions  of  the  l)ones  of  these 
patients  are  usually  lacking.  In  those  rare  reports  wliere  some  small  comment 
is  made  regarding  the  roentgen  skeletal  findings,  the  bones  have  been  described 
in  the  most  general  terms,  usually  merely  as  showing  some  osteojwrosis. 

It  is  apparent.  Iiowevci-,  that  tlialassemias  other  tlian  severe  thalassemia 

Fk;.  9.  Classical  liaii-st anding-on-end  aijpoaianc-e  of  the  skull  in  tlif  liomozvgoiis  state  of 
thalassemia.  The  (lii)loic  sjuice  is  considerably  widened  in  the  frontal,  ])arietal  and  o;-cii)ital 
bone.s.  There  i.s  a  conspicuous  absence  of  such  changes,  howex  er.  in  I  lie  occipital  siiuamosa 
inferior  to  the  internal  occijiital  protuberance.  The  outer  table  of  the  skull  is  atroiihied  and 
the  diploic  trabeculae  a.ssunie  a  position  perpendicular  to  the  inner  table.  Theic  is  a  granular 
osteoporosis  of  all  of  the  bones.  The  maxillary  sinuses  are  not  pneumatized  due  to  swelling 
of  the  bone.  The  ethmoifl  cells  show  aeration.  Lack  of  jmeumatization  of  the  maxillary 
sinuses  should  differentiate  this  condition  from  the  other  hemolytic  anemias. 

major  can  produce  significant  alterations  in  bone  structure.  Xo  roentgen  skele- 
tal changes  have  been  described  in  thalassemia  minima  or  trait  btit  in  Rietti- 

Grep]M-Micheli  disease,  which  is  a  heterozygous  form  of  thalassemia  with 
moderate  anemia  and  sometimes  with  mild  and  intermittent  jaundice,  marked 

osteoporosis  without  gross  anatomic  distortion  has  l)een  described  ( 3 ) .  Bone 

changes  would  l)e  expected  also  in  some  of  the  "intermediate"  forms  of  thalas- 
semia since  these  represent  heterozygous  thalassemia  of  greater  severity  than 

Rietti-Grei)pi-IMicheli  disease,  a  moderate  type  of  thalassemia  major  or  double 
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hetcrozyfjosity  for  thalassciuia  and  an  ahnorinal  licinotilol)!!!.  Wiiitroln'  (2l  lias 
desc'iihed  a  case  of  thalassemia  minor  in  an  I'ijflitc'i'n  year  old  l)oy  in  whom 
there  was  osteoporosis  and  tiiinninjj;  of  the  cortices  of  the  lon<i  hones.  CafYey 

(13 1  has  described  ciianti;es  in  an  I'xceechniily  mild  case  of  tiialassemia.  His 
patient  led  an  essentially  normal  life  until  iier  second  presinancy  at  the  a<j;e  of 

25  wlien  a  severe  anemia  develo])i'tl  recjuiring  blood  transfusions.  She  iiad  been 
observed  and  studied  intermittently  since  the  age  of  8  becausi-  hemolytic  anemia 
had  Ijeen  detected  in  her  l)i()ther.  Follow-up  roentgen  stu(hes  Ix'tween  tlie  ages 

of  8  antl  2")  showed  no  roentgen  abnormalities  of  the  distal  i)oilions  of  her 

Vie.  10.  Skull  ill  thalas>(  iiiia  nia,ior.  The  diploic  widening!:  is  most  marked  in  the  frontal 
bone.  The  hones  show  a  Ki'ioiiilar  ostoo])oro.-<i.-<  and  i)neumatizat ion  of  the  maxillary  sinu.ses  is 
retardetl.  The  ethmoid  cells  are  well  aerated.  The  iipjier  ma.\illa  is  .swollen. 

skeleton  but  changes  in  the  skull  and  spine  became  more  conspicuous  as  age 
increased.  This  was  certainly  a  very  mild  thalassemia  and  tlie  patient  nuiy 

have  been  heterozygous,  a  double  heterozygote  or  an  unusually  mild  lioiiiozy- 
gote.  In  spite  of  the  paucity  of  published  data  on  bone  changes  in  other  than 

the  severe  type  of  thalassemia  major  mdiographicallij  (leinonstrnble  bone  ab- 

normalities occur  in  some  of  the  milder  forms  of  the  condition  including  thalas- 
semia minor. 

Thalassemlr'-Lepore  hemoglobin :  Descrijitions  of  this  syndrome  arc  as  yet 
scarce  but  it  apjiears  that  interaction  between  the  Lepore  trait  and  thalassemia 

trait  iiroduces  a  syndrome  similar  to  that  of  thalassemia  major  although  per- 
liai)s  less  severe.  A  moderately  severe  hemolytic  anemia,  moderate  splenomegaly 

and  bone  changes  resembling  those  of  thalassemia  major  have  been  rejiorted  (7). 
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Thalasseiina-hcnwglobin  II :  The  clinical  course  and  severity  of  this  syndrome 
is  like  that  of  thalassemia  minor  and  althougli  there  have  been  no  reported 
studies  of  the  bones  it  seems  likely  tliat  in  the  more  severe  cases  bone  changes 

would  be  similar  to  those  which  may  be  seen  in  the  more  severe  grades  of  thalas- 
semia minor. 

Thala^iseinia-sirklc  cell  disease  { im'crodrefxuwcj/fic  (tneund):  When  l)one  al- 

Fk!.  11.  Skull  111  I  lialassciiua  ii'.ajoi'.  Widening  of  the  diploic  spare  is  most  maikcd  in  the 
frontal  bone  antl  absent  inferior  to  the  region  of  the  internal  occipital  jn'otuberance.  Pneu- 
matization  of  the  maxillary  sinuses  is  almost  completely  suppressed.  The  upper  maxilla  is 
swollen  but  significant  ventral  displacement  of  the  central  incisors  has  not  yet  occurred. 

teration  occurs  in  this  syndrome  it  may  sinnilate  in  every  respect  the  jiatterns 

of  bone  change  seen  in  sickle  cell  anemia  and  sickle  cell-hemoglobin  C  disease. 
Most  cases  have  shown  either  no  change  or  varying  degrees  of  osteoporosis 
without  gross  distortion  of  the  osseous  contours  or  trabecular  markings.  On 
occasion,  however,  there  may  be  aseptic  necrosis  of  the  proximal  end  of  the 
femur  or  humerus  and  in  older  patients  spongiosal  sclerosis  and  thickening  of 
the  inner  aspects  of  the  cortices  of  the  long  bones  may  be  seen.  We  have  seen 
this  in  a  few  unreported  cases  and  reports  of  such  changes  have  been  made  by 
Reich  and  Rosenberg  (14)  and  by  Powell,  et  al.  (15).  In  addition.  Salmonella 

osteomyelitis  has  been  reported  in  this  thalassemia  variant  (121.  This  compli- 
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cation  occurs  witli  surpnsin<i:  frequency  in  sickle  cell  anemia  (ind  has  been  re- 
ported in  hemoglobin  C-D  (iisease  in  which  there  is  no  sickling  (12).  The  cause 

of  an  unusual  incidence  of  Salmonella  osteomyelitis  in  patients  with  ahnornial 
hemoglobin  disease  is  still  a  matter  for  speculation  but  it  would  seem  likely 

that  it  is  related  to  a  deficit  in  the  blood  supply  to  the  afi'ected  bones. 
Thalasseniia-hcnioglobin  C :  Reports  of  this  condition  have  been  few.  The 

clinical  manifestations  are  apparently  mild  and  no  significant  l)one  changes 
have  been  described  to  date. 

Thalassemia-hetnoglobin  E :  The  clinical  manifestations  of  this  syndrome 
may  be  moderate  or  severe  and  in  many  instances  are  indistinguishable  from 
those  of  thalassemia  major.  Chernoff.  ct  ol.  ( 16)  have  descrilied  the  clinical  and 

hematological  findings  in  32  patients  with  this  double  heterozygous  state  seen 
in  Bangkok,  Thailand,  but  have  made  no  comment  on  the  skeletal  changes. 
Since  the  condition  is  often  severe  with  marked  clinical  resemblance  to  thalas- 

semia major  it  is  to  be  expected  that  bone  changes  similar  to  those  seen  in 

Cooley's  anemia  would  occur  in  varying  degrees  of  severity  and  extent.  This  has 
been  demonstrated  in  two  recent  reports.  Van  Dijk  (17)  has  reported  two 

Indonesian  children  with  thalassemia-hemoglobin  E  disease  in  whom  the  clinical 
symptoms  were  similar  to  those  of  thalassemia  major.  Both  children  showed 

bone  changes  indistinguishable  from  those  of  Cooley's  anemia.  In  one,  the  widen- 
ing of  the  diploic  space  in  the  skull  was  accompanied  by  vertical  striation  of  the 

trabeculae.  Klefstad-Sillonville  et  nl.  (18)  have  described  six  Cambodian  chil- 
dren with  this  double  heterozygous  condition,  all  of  whom  also  showed  skeletal 

changes  similar  to  those  of  thalassemia  major. 
Routine  roentgen  skeletal  surveys  on  all  jiatients  with  abnormal  hemoglobin 

syndromes  is  much  to  be  desired.  It  is  likely  that  the  paucity  of  information  on 
bone  changes  in  these  syndromes  is  due  to  the  fact  that  some  of  them  have  been 
found  in  areas  where  radiographic  facilities  are  limited  or  conditions  are  not 

conducive  to  large  scale  x-ray  studies.  In  addition,  the  sudden  impact  of  the 
exciting  developments  in  our  knowledge  of  the  hemoglobinopathies  has  served 

to  focus  attention  on  the  molecular  structure  and  genetic  background  of  the  ab- 

normal hemoglobins.  It  is  expected  that  in  time  radiographic  studies  of  siza- 
ble groups  of  patients  will  be  reported  and  classifications  of  syndromes  will  be 

refined  so  that  our  knowledge  of  the  as.sociated  bone  changes  will  be  placed  on 
a  more  substantial  basis. 
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THE  RATIONALE  OF  DRUG  SELECTION  IN 

TUBERCULOSIS  THERAPY* 

CARL  MUSCHENHEIM,  M.D. 

New  York 

Tho  specific  driio;  tliorapy  of  tuberculosis  is  now  in  its  sixteenth  year  of  <!;en- 
eral  clinical  exjierience.  A  vast  liteiature  has  accumulated  in  the  decade  and  a 

half  since  the  introduction  of  sti'eptoniycin  and  in  the  decade  since  the  inti'o- 
duction  of  isoniazid.  These  two  antiinicroi)ial  a<>;ents  still  stand  as  the  principal 
elements  in  the  armamentorium  wliich  has  so  effectively  revolutionized  the 

therapeutic  niana<iement  of  the  disease.  This  simple  fact  is  hardly  one  to  l)e 
brought  to  the  attention  of  a  grouj)  such  as  this,  which  includes  so  many  of  the 

])ioneers  and  outstanding  ex])erts  in  the  field.  Xi'vertheless,  we  can  ])erhai)s  all 
benefit  by  taking  stock  of  the  jiresent  situation  and  reflect  on  where  we  stand, 

and  in  what  direction  we  may  be  going.  1  hope  that  you  will  bear  witli  me, 
therefore,  if  I  begin  by  reviewing  some  basic  considerations  and  then  |)roceed 

to  outline  the  schema  which  ai)peals  to  me  personally  in  the  tlierapeutic  a])- 
proach  to  this  disease. 

BASIC  COXSIDER.\TIOXS 

It  is  fundamental  that  in  the  treatment  of  tuberculosis,  as  in  that  of  any  other 
disease,  we  must  constantly  weigh  the  benefits  of  therapeutic  efforts  against 
the  possibilities  of  harm  which  these  may  do.  Everyone,  I  am  sure,  agrees  with 
this,  yet  the  literature  abounds  with  recommendations  based  on  statistical 
analyses  of  various  criteria  of  therapeutic  success,  with  little  attention  to  the 
balancing  factors  of  harmful  side  effects.  An  example  of  this  is  a  recent  report 

from  Birmingham,  England,  entitled  "100'^^  Sputum-Conversion  in  Newly 

Diagnosed  Pulmonary  Tuberculosis''  (1).  Ai)parently  inspired  by  the  work  of 
Professor  Crofton  of  Edinburgh,  these  workers  selected  from  a  larger  number 
of  patients  admitted  to  three  chest  hospitals  those  who  had  bacterial  resistance 

tests  made  on  admission.  The  study  group  numl)ered  530  jiatients  whose  primary 

cultures  were  susceptible  to  at  least  two  of  the  three  standard  drugs  {i.e.,  iso- 
niazid, .streptomycin  and  p.\s).  The  100  ])er  cent  conversion  claim  is  made  for 

those  who  were  treated  according  to  Crofton's  plan  of  giving  initially  all  three 
drugs  until  the  results  of  susceptiliility  tests  are  known.  Five  patients  who  died 
of  tuberculosis  were  excluded,  with  the  justification  that  they  died  within  a 
month.  The  conversion  rate  was  therefore  not  in  actuality  quite  the  100  per 
cent  claimed  in  the  title.  Furthermore  there  is  lacking  any  mention  whatever 

of  toxic  reactions.  Similarly  in  Crofton's  own  report,  published  a  year  earlier, 
of  240  patients  treated  in  the  same  way  and  all  attaining  sputum  convention, 
there  is  no  record  of  the  toxic  manifestations  (2).  His  exclusion  of  three  patients 

*  Read  before  the  Thoracic  Disease  Conference  of  The  Mount  Sinai  Ho.sjtital,  December 
4.  1961.  From  the  Department  of  Medicine,  New  York  Hosi)ital-Cornell  Medical  Center,  New 
York,N.Y. 
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is  justified  on  the  basis  that  they  died  of  other  diseases.  In  one  instance  the 
other  disease  was  agranulocytosis,  but  the  possibility  that  this  might  have  been 

the  result  of  drug-toxicity  appears  not  to  have  been  entertained.  Can  we  con- 
clude from  these  two  reports  that  the  only  untoward  reactions  among  nearly 

800  patients  receiving  all  three  drugs  for  at  least  several  months  was  a  single 
possible  case  of  agranulocytosis?  Or  is  it  more  reasonable  to  assume  that  other 
toxic  manifestations  occurred,  some  possibly  serious.  In  this  connection  the 

Birmingham  group  excluded  in  addition  to  the  five  early  deaths  from  tubercu- 
losis, another  seven  patients  who  died  of  diseases  other  than  tuberculosis,  but 

they  did  not  state  what  the  diseases  were.  Regardless  of  whether  any  of  these 

might  have  been  iatrogenic,  we  all  know  that  even  when  not  fatal  drug  reac- 
tions may  often  be  very  serious;  more  serious  by  far  than  failing  to  achieve 

sputum-conversion  within  a  year.  I  do  not  wish  to  dissect  these  reports  in  an 
unfriendly  manner,  but  there  are  three  important  points  to  be  made.  First,  it 
seems  probable  that  among  800  patients  there  was  in  fact  a  significant  incidence 
of  important  toxic  reactions,  but  that  these  were  not  regarded  as  particularly 
important  in  contrast  to  the  real  or  supposed  hazards  of  failure  to  achieve 
prompt  conversion  and  possible  emergence  of  drug  resistance.  Second,  in  the 
Birmingham  study  36  patients  had  resectional  surgery  despite  the  conversion. 
The  point  which  was  emphasized,  that  conversion  occurred  prior  to  surgery,  is 
not  necessarily  a  consideration  of  overwhelming  importance.  Third,  in  the 
Birmingham  study  the  incidence  of  infection  primarily  resistant  to  isoniazid 

was  only  0.5  per  cent,  and  primary  resistance  to  the  other  major  drug,  namely 
streptomycin,  at  1.5  per  cent  was  not  much  higher.  Furthermore,  the  figures 

the  world  over,  with  the  exception  of  some  doubtful  reports,  indicate  that  pri- 
mary drug  resistance  remains  at  a  relatively  low  figure.  For  instance,  the  over- 

all incidence  reported  by  Fox  et  al.  in  1957  of  5  per  cent  primary  resistance  to 
at  least  one  of  the  three  standard  drugs,  is  by  no  means  an  alarming  figure  (3  ). 
A  recent  report  by  Chaves  and  his  associates  shows  some  increment  in  the  past 
five  years  in  primary  drug  resistant  infection  in  New  York  City,  but  not  enough 
to  make  this  as  yet  a  very  important  consideration  in  the  selection  of  an  initial 
drug  regimen  (4 ) . 

The  two  reports  on  "triple"  drug  therapy  which  I  have  just  cited  from  the 
literature  are  perhaps  extreme  examples  of  focusing  on  criteria  of  therapeutic 
success,  indeed,  in  these  instances,  on  but  a  single  criterion,  and  disregarding 

other  factors  which  should  be  considered.  We  have,  however,  many  other  ex- 
amples of  dwelling  on  a  few  percentage  points  of  difference  in  conversion-rates 

and  neglecting  the  incidence  of  toxic  reactions,  even  when  these  are  recorded. 

If  one  considers  allergic  reactions  alone,  Kalinowski  and  his  co-workers  found 
among  more  than  3,000  patients  analyzed  for  drug  toxicity  an  incidence  of  7.2 
per  cent  reactions  to  pas,  5.8  per  cent  to  streptomycin  and  only  0.1  per  cent  to 
isoniazid  (5).  In  our  own  experience  also,  allergic  reactions  to  isoniazid  alone 
are  extremely  rare,  but  a  double  allergy  to  both  pas  and  isoniazid,  when  these 

are  administered  concurrently  is,  I  believe,  higher  than  the  0.1  per  cent  figure 

just  quoted.  Indeed,  when  allergy  develops  on  an  isoniazid-PAS  regimen  it  is,  in 
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my  own  experionco,  more  common  to  both  druj^;;  than  to  pas  alono.  Those  doulile 
allergies  are  often  extremely  serious,  not  infrequently  i)rogressing  to  severe 

liepatitis  and  toxic  encephalopathy.  The  evidence  suggests  that  such  hyper- 
sensitivity reactions  are  most  often  primarily  due  to  pas.  Isoniazid  and  prob- 

ably also  streptomycin  evoke  the  reactions  rarely  unless  tliey  are  initially  trig- 
gered by  concurrently  administered  pas.  The  incidence.  1  am  (juite  sure,  is  liigher 

than  reported  because  frecjuently  the  onset  is  insidious  and  the  entire  illness, 
even  to  a  fatal  termination,  may  be  misdiagnosed.  Isoniazid  with  pas  is,  as  I 

think  will  be  accepted  by  everyone,  a  regimen  of  significantly  higher  ri.sk  than 
isoniazid  alone.  Streptomycin  in  any  combination  is  potentially  damaging,  es- 

pecially to  patients  in  tlie  older  age  group,  and  if  administered  daily.  Unless 
administered  daily,  as  Crofton  lias  emphasized,  and  ([uite  rightly,  it  is  not  used 
to  its  best  therapeutic  effect. 

All  the  evidence  indicates  tliat  there  is  a  significantly  greater  toxicity  prob- 

lem whenever  multiple-drug  regimens  are  employed  in  jilace  of  isoniazid  by 
itself.  Despite  this  there  has  been  for  years  an  insistence  that  in  tul)erculosis 
therapy  at  least  two  drugs  should  alirnijs  be  used;  more  particularly  that  in 

initial  regimens  there  should  be  administered  isoniazid  jilus  either  pas  or  strep- 
tomycin, if  not  both.  One  may  agree  that  when  two  drugs  arc  required  in  an 

initial  regimen  it  should  be  isoniazid  plus  one  of  these  other  two.  Certainly  none 

of  the  several  other  agents,  usually  classed  as  secondary  drugs,  has  yet  proved 
as  advantageous  as  a  companion  to  isoniazid.  But  let  us  examine  a  little  further 

the  rationale  for  two-drug  regimens. 
It  has  been  stated,  and  the  l)elicf  is  held  firmly  by  many,  that  tlie  sujieriority 

of  a  multiple-drug  regimen  is  based  on  the  delay  wliich  is  ol)ser\'ed  in  the  emer- 
gence of  bacterial  drug-resistance.  This  belief  has  been  dramatized  in  the  words 

of  Crofton  that  ''the  greatest  disaster  that  can  happen  to  a  patient  with  tul)er- 
culosis  is  that  his  organisms  become  resistant  to  two  or  more  of  the  standard 

drugs"'  (2l.  The  corollary  to  this  thesis  is  that  testing  for  l)acterial  drug  re- 
sistance is  an  essential  guide  to  therapy,  and  that  the  drug  or  drugs  should  ho 

changed  when  an  ap]ireciable  shift  occurs  toward  a  higher  i)roportion  of  drug- 
resistant  bacterial  cells. 

A  clinical  correlation  between  the  emergence  to  predominance  of  bacterial 
drug  resistance  and  theraiieutic  failure  was,  in  fact,  very  clearly  demonstrated 

in  the  early  days  of  strejitomycin  therapy.  So  also  was  a  correlation  between 
prolongation  of  the  therapeutic  efficacy  of  streptomycin  by  the  addition  of 
PAS.  On  the  basis  of  clinical  observations,  as  opposed  to  animal  experiments, 

this  is  where  the  matter  still  rests.  The  complexities  of  isoniazid-resistance  and 
of  testing  for  isoniazid-resistance  are  so  much  greater  that  similarly  clear  cor- 

relations have  never  been  convincingly  shown.  This  is  not  to  say  that  isoniazid- 
resistance  may  not  be  a  limiting  factor  in  therapy,  nor  that  isoniazid  combined 
with  another  drug  may  not  be  therapeutically  more  effective  than  when  it  is 
administered  independently.  There  is  evidence,  however,  that:  11  it  is  more 

importantly  because  of  other  mechanisms  of  re-infoi-cement  than  by  delay  of 
resistance,  that  the  two-drug  regimens  are  in  certain  circumstances  superior 
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in  clinical  results,  and  2)  we  do  not  with  the  routine  methods  of  in  vitro  test- 
ing usually  know  where  we  stand  as  regards  isoniazid  resistance.  Taking  the 

second  point  up  for  discussion  first,  there  is  absolutely  no  agreement  with  re- 
gard to  the  level  of  in  vitro  resistance  which  is  clinically  significant  in  terms  of 

impairment  or  loss  of  antimicrobial  efficacy.  Canetti  has  prepai'ed  an  interest- 
ing table  of  the  frequency  with  wliich  o^'cr  one  hundi'ed  strains  of  tubercle 

bacilli  he  tested  would  be  classified  as  resistant  or  susceptible  depending  on 

eight  different  criteria  used  in  various  laboratories  (6).  The  frecjuency  ranged 
from  99  per  cent  of  strains  characterized  as  resistant  down  to  only  25  per  cent. 

The  differences  in  criteria  related  not  only  to  the  definition  of  tlie  critical  con- 
centration of  isoniazid  (wliich  ranged  from  0.1  mc  nil  to  5.0  mc/mll,  ljut  also 

to  the  abundance  of  the  required  culture  on  the  critical  concentration  compared 
to  that  on  the  control  tubes.  Even  these  eiglit  different  criteria  of  Canetti  do 

not  represent  all  the  variations  in  routine  isuscej)til>ility  testing,  nor  do  any  of 
the  methods  used  routinely  define  the  actual  proportion  of  resistant  cells  in 
the  primary  Lsolate.  With  respect  to  isoniazid.  therefore,  the  clinician  obtains 

information  of  rather  limited  significance  from  tlie  reports  he  receives  of  sus- 
ceptibility tests.  He  learns  only  what  he  already  knows,  tliat  failure  of  con- 

version is  associated  in  time  with  the  appearance  of  more  re.sistant  cells  in  the 

subsequent  cultures  than  were  ])resent  in  the  initial  cultures.  From  clinical  ob- 
servations he  knows  also  that  such  shifts  in  the  bacterial  population  do  not 

necessarily  preclude  later  conversion  without  change  in  therapy,  and  that  the 

tempo  of  progression  of  tlie  disease  usually  continues  to  be  restrained  by  iso- 
niazid even  when  higli  degrees  of  resistance  are  demonstrated  in  vitro.  The 

emergence  to  predominance  of  resistance  to  isoniazid  may  be  regarded  more  as 

a  consequence  of  therapeutic  failure  than  actually  its  cau.se.  Lest  this  be  con- 
sidered a  mere  quibble,  let  me  add  that  the  point  is  not  that  failure  of  conver- 

sion is  unimportant  but  that  it  is  not  necessarily  the  unmitigated  disaster  it  is 

often  alleged  to  be.  We  cannot  say  that  the  state  of  "open  negativity"  (which 
is  attainable  more  often  witli  a  regimen  of  isoniazid  and  daily  streptomycin, 
for  in.stance,  than  with  isoniazid  and  pas)  ;  we  cannot  say  that  this  state  of 

"open  negativity"  is  a  prime  objective  of  initial  thera])y  until  we  know  a  great 
deal  more  about  the  after-history  of  open  negativity  than  we  do  at  present.  If 

the  need  for  surgery  is  actually  eliminated  by  attainment  of  the  open-negative 
state,  then  the  approach  to  a  100  per  cent  conversion-rate  will  be  more  impor- 

tant than  if  we  find  in  longer  follow-up  observations  that  late  relapse  is  sig- 
nificantly common,  or  that  persistent  open  cavities  are  significantly  liable  to 

nontuberculous  complicating  infections.  There  are  indications  already  that  both 

these  difficulties  may  be  expected.  Conceivably  one  could  do  better  with  a 

slightly  lower  conversion-rate  than  is  attainable  by  isoniazid-.streptomycin,  or 
the  triple  therapy  recommended  by  the  British  groujis.  if  streptomycin  is  with- 

held in  the  initial  regimen  and  reserved  for  the  time  of  surgery.  In  this  connec- 
tion the  cavity  closure-rate  with  any  of  the  known  regimens  is  nowhere  near 

the  90  to  100  per  cent  sputum  conversion-rate  attainable  In'  either  of  the  two- 
drug  regimens,  and  by  isoniazid  alone  in  properly  selected  cases. 
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Hcturnino;  now  to  a  consideration  of  the  su])oriority  of  two-dnuj;  rcjiinu'ns 
containinji;  isoiiiazid  over  isoniazid  alone,  tliis  superiority  is  documented  i)rin- 

cipally  with  re<iard  to  conversion  lates  in  "open"  forms  of  tul)ercuh)sis,  such 
as  cavitary  puhnonary  tul)ercuU)sis  and  renal  tuherculosis.  From  experimental 
work  it  is  known  that  there  is  actually  mutual  enhancement  of  antimicrobial 

activity  by  isoniazid  and  stre])tomycin  It)  viro.  This  has  been  shown  in  the  ex- 

periments of  McC'une  and  Tompsett,  i)y  the  use  of  bacterial  enumeration  tech- 
nics in  mice  l7l.  A  lesser  enliancement  of  isoniazid  by  pas  has  also  been  shown 

in  the  same  experimental  model.  Evidence  lias  l)een  advance(l,  particularly  by 

the  j2;roui)s  workin<j;  in  Denver,  that  p\s  is  effecti\e  in  blocking;;  the  partial  in- 

activation  of  isoniazid  by  aci-tylation.  This  effect,  however,  has  not  been  con- 
firmed in  the  chemical  assays  of  Peters,  which  undoubtedly  are  more  ])recise 

than  the  bio-assay  methods  on  which  the  orii>;inal  conclusions  weic  based  (8l. 

The  matter  is,  therefore,  in  doubt,  l)ut  this  is  anothei'  iK)ssil)le  mechanism  by 
which  PAS  may  reinforce  the  therajx'utic  efficacy  of  isoniazid.  McDei'mott  has 
advanced  the  thesis  that  it  is  more  inii)ortantly  the  enhancement  of  antimicro- 
l)ial  action  against  microbial  cells  susce])tible  to  both  drugs,  which  is  respon- 

sible for  suj)criority  of  certain  drug  ])airings  (including  those  i)resently  imder 
discussion  I,  than  action  of  the  second  drug  against  cells  resistant  to  the  other 

(9).  Tiie  result  may  be  the  same,  as  regards  a  retluction  in  the  eventual  inci- 
dence of  i^redominantly  drug-resistant  cells  in  the  infection,  but  the  point  is 

that  no  combination  of  drugs  actually  eliminates  all  drug-resistant  cells.  Neither 
does  it  eliminate  all  drug-susceptil)le  cells.  This  has  been  shown  experimentally, 
by  McDermott  and  INIcCune,  as  the  i)henonienon  of  persistence  of  drug-suscep- 

tible cells  even  aftei-  treatment  with  the  most  jiotent  coinl)ination  of  drugs, 
namely  isoniazid-pyrazinamide  (10).  A  significant  clinical  observation,  which 
relates  to  the  problem  of  isoniazid-resistance  as  a  limiting  factor  in  isoniazid 

therapy,  is  one  which  was  made  at  the  A'ery  start  of  the  clinical  investigation 
of  isoniazid  (11).  This  is  that  in  the  isoniazid  therapy  of  miliary  tuberculosis 

the  neutralization  of  drug-effectiveness  due  to  drug  resistance  does  not  occur, 
in  contradistinction  to  what  was  observed  freciuently  with  streptomycin.  The 

only  isoniazid-treatcd  patients  who  received  a  .second  drug  in  these  early  trials 
were  several  with  hyi)eractive  infections  whose  early  response  was  doubtful 
and  streptomycin  was  added  after  a  week  or  two;  or  those  who  already  had  a 

complicating  meningitis.  Xo  isoniazid-treated  miliary  tuberculosis  patients, 
among  those  treated  with  i-soniazid  alone,  relapsed  under  treatment.  Nor  did 
meningitis  develop  in  any. 

Thus,  on  both  experimental  and  clinical  grounds,  it  may  be  said  with  con- 
siderable assurance  that  in  the  selection  of  a  program  of  initial  drug  therapy 

it  is  not  primarily  the  problem  of  drug-resistance  with  which  one  is  concerned. 
Rather,  the  primary  concern  is  the  attainment  of  optimal  therapeutic  benefit 
for  the  particular  clinical  form  of  tuberculous  infection,  with  a  minimum  risk  for 

the  particular  indii-idnal  who  is  to  receive  the  drug  or  combination  of  drugs.  For 
most  cavitary  pulmonary  tuberculosis  it  has  been  abundantly  shown  that  mul- 

tiple-drug regimens  are  superior  to  single-drug  therajiy  with  isoniazid:  in  terms 
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particularly  of  sputum  conversion,  but  also  to  some  extent  in  terms  of  extent 
of  resolution  of  reversible  components,  closure  of  cavities  and  appearance  of 
new  foci  of  disease.  These  superiorities  are  statistically  significant  but  actually 
are  not  extremely  large.  Against  them  should  be  balanced  not  only  the  increased 

risk  of  toxicity,  but  even  the  risk  of  multiple  drug-resistance  in  the  event  of 
failure  as  opposed  to  the  risk  of  drug-resistance  only  to  isoniazid.  I  know  of  no 
evidence  that  triple-drug  therapy  in  pulmonary  tuberculosis  is  superior  by  any 
criteria  to  isoniazid-streptomycin  (if  streptomycin  is  administered  daily  I.  Yet 
there  are  seen  occasional  failures  on  this  regimen,  despite  initial  bacterial  sus- 

ceptibility to  both  drugs. 

SCHEMA  OF  INITIAL  THERAPY 

I  first  presented  a  schema  of  treatment  in  tuberculosis  in  1955  (12).  In  some 

respects  this  was  regarded  at  the  time  as  an  heretical,  if  not  a  downright  reck- 
less disregard  of  established  principles.  However,  there  has  been  little  that  has 

transpired  in  the  interval  that  leads  me  to  change  the  main  features  of  the 
program,  nor  to  alter  importantly  any  of  the  details.  On  the  contrary,  some  of 
what  appeared  unacceptable  to  many  six  years  ago  has  come  to  receive  at  least 
limited  approval. 

In  brief  summary,  the  selection  of  regimens  is  as  follows: 

A)  Isoniazid  alone — for  minimal  pulmonary  tuberculosis  and  for  certain 

"closed"  forms  of  tuberculosis  such  as  pleurisy  with  effusion,  tuberculosis  of 
lymph  nodes,  tuberculous  jieritonitis  of  the  acute  serofibrinous  type,  tuberculous 
salpingitis  uncomplicated  by  chronic  pelvic  peritonitis,  lupus  vulgaris,  and 

some  other  forms  which  experience  shov.-s  respond  readily  and  quite  regularly 
to  therapy  of  submaximal  potency. 

Bj  Isoniazid-PAS  for  most  patients  in  the  older  age  group  with  cavitary 
pulmonary  tuberculosis  or  in  other  forms  for  which  in  younger  })atients  one 

would  administer  isoniazid-streptomycin.  Meningitis  is  probably  not  ade- 
quately treated  with  isoniazid-p.\s.  so  that  an  exception  might  be  made  of  this 

as  regards  treatment  at  any  age. 

C)  Isoniazid-Streptomycin  (daily) — for  cavitary  pulmonary-  tuberculosis 
in  younger  patients  and,  in  these,  for  such  severe  or  potentially  damaging  fomis 

as  meningitis,  pericarditis,  bone  and  joint  tuberculosis  and  genito-urinaiy  tu- 
berculosis, ^liliary  tuberculosis  also  should  be  treated  with  this  regimen,  mainly 

because  of  the  chance,  however  small,  of  primary  resistance  to  isoniazid. 

D)  Isoniazid-Streptomycin-pAS.  This  "triple"  regimen  has  in  my  opinion  very 
little  usefulness.  If  streptomycin  is  given  daily  it  is  doubtful  that  even  in  renal 
tuberculosis,  in  which  the  triple  regimen  has  become  more  or  less  standard,  the 
addition  of  p.\s  is  important.  I  think,  however,  that  renal  tuberculosis  is  the 
one  situation  in  which  a  triple  regimen  i  with  streptomycin  given  less  frequently 

than  every  dayi  may  have  merit.  The  likelihood  of  renal  functional  impair- 
ment, as  the  result  either  of  extent  of  involvement  or  of  hydronejihrosis  from 

complicating  ureteral  strictures,  may  make  full  dosage  of  streptomycin  some- 
what more  hazardous  than  usual.  Perhaps  this  regimen  also  has  a  place  for 
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oldor  i)oople  with  severe  infections  for  whom  ono  mi^lit  desire  soniothinj!;  more 

than  isoniazid-PAs  but  does  not  wish  to  run  tlie  risks  of  intensive  streptomycin 
therapy.  It  must  l)e  aiipreciated,  nevertheless,  that  conunitting  streptomycin 
in  submaximal  dosage  involves  the  most  definite  risk  known  of  loss  of  drug- 
effectiveness  as  the  result  of  bacterial  resistance.  A  high  degree  of  demonstrable 

streptomycin  resistanci',  by  the  usual  clinical  laboratory  tests,  may  certainly 
be  taken  as  evidence  that  the  drug  will  be  no  longer  effective;  particulaiiy  if 
this  is  found  in  cultures  from  more  than  a  single  sjiecimen. 

With  these  possible  excejjtions,  then,  I  find  no  indication  for  tri])le-drug 
therapy  as  an  initial  regimen.  I  am  not  convinced  tliat  100  i)er  cent  sputum 
conversion  is  actually  to  be  expected  from  it  with  great  consistency,  nor  from 

any  combination  of  drugs.  Moreover,  100  per  cent  conversion  rates  are  ap- 
proachable with  other  regimens  designed  on  a  more  selective  basis. 

CONTINUATION  THERAPY 

There  have  been  no  studies  designed  specifically  to  determine  for  how  long 

the  companion  drug  to  isoniazid  should  be  continued  once  the  therapeutic  ob- 
jectives have  been  attained.  It  seems  probable  that  methodical  investigation 

would  show  that  the  companion  drug  could  be  safely  discontinued  soon  after 

the  so-called  "target  point"  of  cavity  closure  and  sputum  conversion.  The 
matter  is  perhaps  of  relatively  small  importance,  since  the  more  serious  toxic 
manifestations  usually  occur  early.  However,  simplification  of  therapy  is  always 
desirable  and  this  ciuestion  should  be  answered. 

The  addition  of  streptomycin  to  an  initial  isoniazid-PAS  regimen  is  a  con- 
sideration, more  often  than  the  addition  of  pas  to  an  initial  isoniazid-stre])to- 

mycin  regimen.  In  either  case  there  is  little  reason  to  stop  the  isoniazid.  Most 
clinicians,  in  this  country  at  least,  agree  that  isoniazid  once  begun  had  best  be 
continued  as  long  as  the  disease  is  active,  and  for  one  or  two  years  afterward, 
unless  it  must  be  stopped  for  reasons  of  toxicity. 

RETREATMEXT  PROBLEMS  AND  SECONDARY  DRUGS 

There  is  little  to  be  gained  in  a  discussion  such  as  this  from  reviewing  the 

secondary  drugs,  or  the  particular  indications  for  one  or  the  other  in  retreat- 
ment  problems.  The  only  point  which  I  should  like  to  em]:)hasize  in  this  connec- 

tion is  that  I  am  sure  one  is  on  firmer  ground  if  one  is  guided  by  clinical  obser- 
vation than  if  one  looks  mainly  to  the  laboratory  reports  of  susceptibility  tests. 

Even  in  retreatment,  isoniazid  is  probably  the  most  useful  drug  of  any,  re- 
gardless of  how  it  may  have  been  used  before.  The  program  is,  therefore,  best 

built  on  this  as  the  keystone.  A  further,  and  final,  observation,  and  one  with 

which  I  fear  many  may  disagree,  is  the  following:  the  best  solution  of  retreat- 
ment problems  is,  of  course,  their  prevention  by  a  well-designed  and  conducted 

initial  treatment  program,  but  it  is  more  often  discontinuity  of  treatment  than 
it  is  the  particular  regimen  selected  initially  that  is  responsible  for  failures  and 
subsequent  problems  of  retreatment  and  drug  resistance.  One  may,  for  instance, 
treat  cavitary  tul)crculosis  initiallv  with  isoniazid  alone.  By  the  addition  of 
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streptomycin  and  pas  later,  only  if  and  when  needed,  and  by  the  performance 
of  surgery  soon  thereafter,  if  this  also  is  needed,  one  will  come  out  at  the  end 
of  a  year  about  as  well  as  with  any  other  program.  Our  group  treated  a  series 

of  moderately  and  far-advanced  cases  in  just  this  way  a  few  years  ago  (13j. 
Two-thirds  of  them  never  needed  anything  more  than  isoniazid.  Complete 
therapeutic  success  was  attained  by  the  end  of  a  year  in  90  per  cent,  not  just 
sputum  conversion  but  also  closure  of  cavities  or  their  elimination  by  .surgery. 
I  think  that  one  can  do  better  than  this  in  cavitary  tuberculosis  by  starting  with 

a  two-drug  regimen ;  but  not  a  great  deal  better,  and  certainly  there  were  no 
disasters  even  though  there  was  some  in  vitro  evidence  of  isoniazid-resistance. 
This  is  not  now,  and  never  has  been,  recommended  by  us  as  the  preferred  treat- 

ment for  cavitarj'  pulmonary  tuberculosis.  Nevertheless,  the  study  demon- 
strated the  great  effectiveness  and  reliability  of  isoniazid  in  prolonged  initial 

treatment,  even  when  administered  without  a  companion  drug. 
In  conclusion,  the  accumulated  evidence  indicates  that  in  the  treatment  of 

tuberculosis  individualization  is  of  the  greatest  importance.  Despite  many  gapr 
in  our  knowledge  there  is  a  large  Cjuantity  of  information  which  permits  the 
formulation  of  a  sound  rationale  for  the  selection  of  an  optimal  drug  regimen 
for  each  particular  circumstance  of  tuberculosis  therapy. 
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THE  PREPARATION  OF  SUBCUTANEOUS  GASTRIC  POUCHES  OF 

THE  HEIDENHAIN  AND  BICKEL  TYPES* 

FHAXKI.IX  HOLLANDER.  Ph.D..  VKRXOX  A.  WEIX8TEIN,  M.D.,  and 
JAMES  E.  (M<:he(;hinl  B.S. 

Afcordin^  to  thf  classical  procedures  for  preparing  vagotoinized  (lleiden- 
hainl  and  coni])letely  iieiirectoinized  (Bickel)  stomach  pouches  in  dogs,  the 
auxiliary  stomach  is  left  in  the  peritoneal  cavity  and  its  open  end  is  delivered 
through  a  lateral  incision  in  the  abdominal  wall.  In  the  case  of  the  former,  tlie 

vagotomy  is  effected  by  transection  of  the  entire  wall  of  the  stomach,  thus  re- 
taining the  entire  sympathetic  supply  to  the  i)Ouch.  As  originally  described  by 

Bickel  and  Katsch,  their  jiouch  was  jirepared  by  sympathectomizing  a  Heiden- 
hain  pouch;  the  l)lood  vessels  to  this  viscus  were  carefully  isolated,  and  the  fine 

nerves  running  along  their  surfaces  were  torn  across  with  a  fine  blunt  instru- 
ment (ll.  The  authors  commentetl  that  this  is  a  delicate  i)roce(lure  which  re- 
quires special  skill  in  order  not  to  damage  the  vessels,  and  not  to  prolong  the 

operation  unduly.  For  this  reason,  and  also  because  of  the  ])ossibility  of  missing 
some  of  the  nerve  fibers  and  thus  failing  to  effect  a  complete  sympathectomy, 
we  became  interested  in  the  possibility  of  utilizing  a  simpler  technique  for  the 
prei)aration  of  a  completely  neurectomized  i)ouch  of  the  corjnis  of  the  stomach. 

In  1925,  Ivy  and  Farrell  rei)orted  briefly  on  a  two-stage  method  for  the  sub- 
cutaneous transplantation  of  gastric  pouches  in  dogs,  a  procedure  which  re- 

sulted in  sympathectomy  as  well  as  vagotomy  of  the  auxiliary  stomach  (2). 

During  the  first  stage,  a  single  epiploic  artery  and  vein  were  left  in  communi- 
cation with  the  jiouch,  and  these  were  transected  between  ligatures  and  jieri- 

tonealized  in  the  second  stage  of  the  ojieration.  Only  bitches  which  had  recently 
whelped  were  used,  and  the  subcutaneous  transplant  was  set  in  a  cavity  in  or 

adjacent  to  a  mammary  gland.  Following  this  second  oi)eration,  sloughing  oc- 
curred in  two  of  five  animals  so  i)repared.  The  techni(iue  employed  by  Gregory 

and  Ivy  in  1941  was  essentially  the  same,  except  for  certain  details  designed  to 

prevent  such  sloughing  (3).  These  included  removal  of  fat  and  omental  cover- 
ings of  the  ]iedicle.  in  the  first  stage  of  the  procedure,  without  injuring  the  blood 

vessels,  and  gentle  rubbing  of  their  exi)osed  coats  with  gauze  moistened  with 

alcohol.  According  to  the  investigators,  "the  subsequent  fibrosis  leads  to  a 
gradual  diminution  in  i)lood  supply  from  this  source,  causing  the  transplant  to 
rely  to  an  increasing  extent  on  the  new  vessels  growing  in  from  the  surrounding 

tissues."  Transection  of  the  pedicle  was  performed  ten  or  more  weeks  after  the 
first  stage,  and  then  only  if  clamiiing  the  pedicle  with  the  fingers  failed  to  cause 
blanching  of  the  mucosa  of  the  ])Ouch  mouth.  Otherwise,  the  pedicle  was  stri])ped 

as  before  and  insi)ected  again  al)out  a  month  later.  Usually,  tliough  not  in- 

*  Thi.s  i.s  i)ait  of  a  i)rojoct  supported  In-  (Iraiit  C-288  fioin  tlic  X'ational  Cancer  Institute, U.S.P.H.S. 

From  the  Gastrointestinal  Phy.siology  Research  Laboratory,  and  the  Department  of  Sur- 
gery. The  Mount  Sinai  Hospital,  New  York,  X.  Y. 
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variably,  ten  weeks  was  a  sufficient  lapse  before  division  of  the  pedicle  to  effect 
sympathectomy.  However,  mention  was  made  of  two  animals  in  which  the 
transplant  became  gangrenous  and  sloughed  a  few  days  after  the  first  stage  of 

the  operation.  Recently,  Schofield  reported  his  use  of  the  technique  of  l\-y  and 
Farrell,  for  preparation  of  transplanted  Heidenhain  pouches,  with  two  minor 
modifications :  a )  the  pouch  was  inserted  in  a  space  between  the  rectus  muscle, 

medially,  and  the  external  and  internal  oblique  muscles,  dorsally  and  ventrally ; 
and  b)  the  pouch  surface  was  rubbed  with  gauze  before  its  insertion  (4 ) . 

It  is  interesting,  and  probably  significant  of  the  success  of  Gregory's  pro- 
cedure, that  in  his  subsequent  work  he  adopted  a  wholly  different  technique  for 

sympathectomizing  the  nonvagal  pouch  (oj.  The  spleen  was  resected  by  liga- 
tion of  its  blood  vessels  close  to  the  hilum,  so  that  vascular  communication  be- 

tween the  splenic  blood  vessels  and  the  pouch  was  not  interrupted.  These  vessels 
were  then  traced  towards  their  origins,  where  they  were  cleaned  of  connective 
tissue  and  nerves  for  a  distance  of  about  two  cm.  Denervation  in  this  way,  in 

contradistinction  to  that  employed  by  Bickel  originally,  is  easy  becau.«e  of  the 
large  size  of  the  blood  vessels  and  because  the  nerves  are  here  collected  into  a 
few  large  bundles  and  so  easily  removed. 

Our  own  technique  for  preparation  of  such  subcutaneous*  Bickel-type  pouches 
is  simpler  than  that  previously  described  and,  in  our  experience  with  nine  dogs, 

it  has  been  entirely  successful  in  eight.  One  of  the  nine,  the  only  one  to  be  con- 
verted in  less  than  six  months,  had  a  penetrating  ulcer  one  inch  in  diameter  on 

the  posterior  wall  of  the  pouch.  This  ulcer  was  somewhat  irregular  in  outline 
but  the  mucosa  at  the  edges  was  pink  and  healthy,  as  was  the  remainder  of  the 
pouch  mucosa.  In  this  instance  the  pouch  had  been  a  subcutaneous  Heidenhain 
pouch  for  4V2  months  prior  to  its  conversion  to  a  Bickel  pouch.  Within  a  few 

days  after  conversion,  bloody,  highly  acid  drainage  appeared  from  the  pouch 
stoma,  indicating  the  onset  of  ulceration.  Whether  the  ulcer  resulted  from 
localized  ischemia  following  the  division  of  the  vascular  pedicle,  or  from  trauma 
to  the  pouch  at  or  subsequent  to  the  time  of  conversion,  cannot  be  stated  with 
certainty.  However,  the  latter  cause  is  highly  probable,  because  several  of  our 
subcutaneous  Heidenhain  pouches  have  also  developed  such  ulceration,  with 
penetration  into  the  subcutaneous  sac.  These  lesions  occurred  at  considerable 
time  intervals  following  the  operation,  and  we  have  always  ascribed  them  to 
trauma  by  a  catheter  while  in  use. 

Regarding  the  subcutaneous  Heidenhain  pouches,  our  experience  has  been 

very  large,  and  equally  satisf acton,'.  Because  the  successful  preparation  of  both 
varieties  of  auxiliary  stomach  involves  certain  technical  problems,  as  evidenced 
by  the  many  inquiries  which  we  have  received  concerning  the  details  of  our 
surgical  procedures,  we  are  describing  these  in  the  present  report. 

PREPAR.ATIOX  OF  A  SVBCUTAXEOUS  HEIDEXHAIX  POUCH 

The  abdomen  is  opened  through  a  midline  incision  from  the  xiphoid  to  about 
one  inch  below  the  umbilicus,  entering  the  peritoneal  cavity  to  the  left  of  the 

*  We  prefer  to  characterize  these  pouches  as  "subcutaneous"  rather  than  "transplanted" 
because  the  former  designation  indicates  in  some  measure  the  site  of  transplantation. 
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falciform  ligament  in  order  to  avoid  the  fat  pad  enclosed  within  this  peritoneal 
fold.  The  stomach  and  si)leen  are  brought  to  tlie  skin  surface.  A  portion  of  the 
greater  curvature,  approximately  4  inches  in  length  and  1.5  to  2  inches  in  width, 
is  selected  for  the  auxiliary  stomach.  Caution  must  be  taken  in  planning  the 
limits  of  the  pouch  lest  an  area  of  constriction  be  produced  in  the  remaining 
antrum,  between  tlie  line  of  closure  and  the  lesser  curvature  at  the  re-entrant 

angle.*  The  uppermost  margin  of  the  pouch  must  be  above  the  rasa  brevia.  At 
the  extremes  of  the  contemplated  pouch,  the  omentum  is  divided  and  the  lesser 

peritoneal  sac  is  entered  with  two  rubber-covered  clamps,  so  placed  as  to  con- 
trol bleeding  from  the  gastric  wall  and  spill  from  the  ga-stric  lumen.  The  stomach 

is  divided  between  these  clamps,  thus  completely  se])arating  the  walls  of  the 
pouch  from  those  of  the  residual  stomach.  We  now  make  this  incision  along  a 
curved  line,  concave  to  the  greater  curvature,  as  we  found  that  when  a  straight 

line  was  used,  the  resulting  pouch  tends  to  become  J-shai)ed,  and  does  not  drain 
completely  during  subsequent  experiments.  The  pouch  derives  its  blood  supply 
solely  from  the  short  gastric  and  left  gastroepiploic  branches  of  the  splenic 

artery,  and  therefore  these  niust  be  carefully  jii-eserved.  The  stomach  and  pouch 
are  then  closed  in  two  layers,  using  continuous  sutures  of  chromic  catgut  for  tlie 
mucosal  surface  and  silk  for  the  seromuscular  layer. 

The  skin  of  the  left  side  of  the  abdomen  is  now  mol)ilized  to  create  a  space 

between  subcutaneous  fat  and  deep  fascia.  For  this  purpose,  a  po'mt  on  the  left 
flank,  most  convenient  for  future  collection  from  the  pouch,  is  selected  as  the 
site  of  its  stoma.  This  point  must  be  far  enough  posterior  to  avoid  the  rib  cage, 
but  not  so  far  as  to  exceed  the  extensibility  of  the  vascular  pedicle.  Using  the 
main  wound  as  a  starting  point,  the  skin  and  subcutaneous  fat  are  elevated 

from  the  deep  fascia  laterally.  This  subcutaneous  space  may  be  unroofed  by 

incising  the  skin  at  right  angles  to  the  main  wound  and  reflecting  it  as  a  tri- 
angular flap  (Fig.  A  I.  This  maneuver  facilitates  subsequent  placing  and  fixa- 

tion of  the  pouch.  Excision  of  one  of  the  nipples  is  sometimes  necessary,  in  order 
not  to  interfere  with  future  collection  of  secretion.  A  stab  wound  is  then  made 

through  the  fascia,  muscle,  and  peritoneum  at  a  point  so  cliosen  that  the  vas- 
cular pedicle  of  the  pouch,  passing  through  this  opening,  will  reach  the  subcu- 

taneous space  without  tension.  This  stab  wound  is  made  sufficiently  large  so 
that  the  pouch  can  be  drawn  through  without  traumatizing  it  or  its  vascular 
pedicle.  Once  this  has  been  accomplished,  the  stab  wound  is  closed  sufficiently 

to  prevent  herniation  of  intraperitoneal  content  and  still  not  constrict  the  pedi- 
cle. The  pouch  is  positioned  ( Fig.  B )  so  that  the  wide  end  is  lateral  and  the  nar- 
row end  medial,  and  it  is  then  anchored  in  place  with  about  four  interru]ited 

chromic  sutures  on  each  side,  taken  between  the  seromuscular  coat  and  the  fascia 

of  the  abdominal  wall.  Again,  care  mu.st  be  taken  during  this  step  to  avoid  in- 
jury to  the  vascular  pedicle. 

A  stoma  is  now  established  on  tlie  ventral  surface  of  the  ]iouch,  close  to  its 
medial  (narrow)  end  (P  in  Fig.  B).  This  will  be  the  most  dependent  point  of 
the  auxiliary  stomach  when  the  animal  is  standing  ui)right.  A  small  incision  is 

*  Dr.  Allan  Kark  of  thi.-?  Ho.spital  avoid.s  the  po.s.'^ibility  of  such  fon.^tiiction  in  the  main 
stomach  by  closing  the  defect  in  the  transverse  direction. 
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Fig.  1  {A-D).  Steps  in  the  preparation  of  subcutaneous  pouches  of  the  Heidenhain  and 
Bickel  types. 
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made  into  tlie  pouoli  throup;!!  its  seromuscular  coat,  at  a  position  free  of  obvious 
blood  vessels.  The  stoma  mucosa  is  freed  by  carefully  teasing  it  away  from  the 
muscle,  and  additional  mucosa  may  be  teased  out  as  well,  the  whole  being  opened 

to  form  a  rosette  I  Fig.  C'l.  The  size  of  this  oi)ening  is  such  that  a  :^18  French 
catheter  fits  snugly.  The  skin  is  then  closed  over  the  ])ouch  (Fig.  l)l  and  the 

stoma  brought  to  the  surface  through  a  sei)arate  small  incision  placed  inmiedi- 
ately  over  the  mucosal  rosette.  The  stoma  is  sutured  to  this  skin  opening  with 
interrupted  fine  chromic  sutures  taken  between  serosa  and  skin,  the  nuicosal 
lip  being  allowed  to  protrude  above  the  skin  surface.  The  main  abdominal  wound 
is  closed  with  silk,  taken  through  peritoneum  and  fascia  for  one  layer  and 

through  the  skin  for  a  .second.  The  animal  is  dressed  with  a  catheter  1^18-22 
French)  inserted  in  the  poucli  and  held  in  position  by  scNcial  heavy  silk  sutures 
to  the  adjacent  skin.  For  routine  dressing,  we  spread  a  layer  of  vaseline  around 
the  stoma  and  over  the  surrounding  skin.  A  heap  of  precipitated  chalk  (  CaCOa  , 

USPj  is  spread  on  top  of  this  and  is  held  down  by  a  layer  of  vaseline-coated 
gauze  and  an  outermost  i)ad  of  cellucotton,  6  by  6  inches  sfjuare.  The  entire 

dressing  is  supported  by  a  towel,  and  a  vest  which  binds  it  snugly  against  the 

abdomen  and  ties  over  the  dog's  back.  A  soft  rubber  catheter  is  inserted  in  the 
pouch  if  this  is  necessary  to  prevent  closure  of  the  stoma.  We  never  use  metal  or 
plastic  cannulas  for  gastric  i)ouches  of  any  kind,  because  of  the  possibility  of 
irritation  and  trauma  of  the  mucosal  surface  inside  the  viscus.  Dressings  are 
changed  routinely  one  to  three  times  a  day.  depending  on  the  secretory  activity 
when  the  dog  is  not  being  used  for  experiments. 

COXVERSIO.N  Ol"  A  HEmEXHAlX  TO  A  BICKEL-TYPE  POUCH 

Once  the  subcutaneous  Heidenhain  pouch  has  established  a  blood  supi)ly 

from  the  subcutaneous  tissues,  it  is  possible  to  divide  the  vascular  pedicle  with- 
out loss  of  viability.  In  our  own  experiments  the  conversion  has  not  been  done 

in  less  than  six  months,  with  one  excejition  as  noted  above.  Gregory  and  Ivy 
point  out  that,  at  the  time  of  this  second  operation  but  jirior  to  the  division,  one 
can  obtain  some  indication  of  the  adeciuacy  of  the  blood  supply  derived  from 
the  subcutaneous  vessels  by  intermittent  occlusion  of  the  vascular  pedicle  and 

observation  of  the  color  of  the  mucous  meiul)i'ane  of  the  i)ouch  stoma.  Con- 
version is  extremely  simple.  The  previous  midline  incision  is  oi)ened.  and  the 

vascular  i)edicle  which  runs  from  the  spleen  to  the  left  anterior  abdominal  wall 
is  divided  between  ligatures.  In  order  to  avoid  subsequent  adhesions  between 

the  omentum  and  the  i)ouch.  the  peritoneum  at  the  site  of  exit  of  the  pedicle  is 
closed  over  its  stump  with  interrupted  sutures.  The  main  wound  is  then  closed 
in  layers  as  before. 

ANTRECTOMY  AXD  GASTRODrODEXOSTOMY 

In  order  to  obtain  a  dog  with  a  pouch  in  which  the  resting  secretion  contains 

no  free  acid  24  hours  after  the  last  meal,  we  have  found  it  necessar\'  to  perform 
an  extensive  antral  resection  at  the  time  of  the  first  operation  (6).  After  the 

pouch  has  been  prepared,  the  left  gastric  vessel  is  divided  at  a  point  just  jjroxi- 
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mal  to  the  re-entrant  angle;  the  right  gastric  artery  and  the  vessels  on  the 
greater  curvature  are  also  divided.  The  antrum  of  the  stomach  is  then  removed, 
leaving  a  wide  curved  proximal  opening  in  the  corpus  from  which  both  the  pouch 
and  antrum  had  been  excised.  This  opening  is  narrowed  by  partial  closure  of 

the  lesser  curvature  portion  of  the  cut  end  of  the  stomach  (Hoffmeister  pro- 

cedvire) .  An  end-to-end  anastomosis  is  performed  between  the  remaining  open- 
ing and  the  end  of  the  duodenum  (Billroth  1 1.  At  times  it  is  not  feasible  to  do 

an  end-to-end  type  of  gastroduodenostomy ;  in  these  cases  it  is  better  to  close 
the  duodenal  stump  and  make  an  end-to-side  gastroduodenostomy  just  distal 
to  this  stump.  The  anastomosis  is  performed  with  interrupted  sutures  to  avoid 

stenosis.  A  nonvagal  pouch  coupled  with  such  an  antrectomy  of  sufficient  mag- 

nitude yields  specimens  of  resting  secretion  with  pH's  almost  invariably  above 
3.5  and  usually  above  7.0. 
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RECENT  EXPERIENCE  WITH  PERICAUDITIS  WVVll  SPECIAL 
REFERENCE  TO  IDIOPATHIC  PKRICARDITIS 

STUAHT  K.  XEMSER.  M.D.,  and  EPIIRAIM  D0X080,  M.D. 
Xew  York,  N.  Y. 

IXTROmCTION 

Past  studies  have  shown  that  the  leading  causes  of  pericarditis  are  i  heuniatic 
fever,  bacterial  infection  and  tul)erculosis  (ll.  It  appeared  that  over  the  last 
several  years  there  had  been  a  shift  in  the  relative  frecjuencies  of  the  various 
etiologies  of  pericarditis.  For  this  reason  all  cases  of  jiericarditis  seen  over  a 

two-year  span  were  reviewed  to  determine  the  etiology,  features  leading  to  the 
diagnosis  and  responses  to  various  tlierapeutic  measures. 

MKTHOn 

All  cases  of  pericarditis  sec-n  at  The  Mount  Sinai  Hospital  during  1958  and 
1959  were  reviewed.  It  was  decided  to  exclude  from  this  series  pericarditis 
secondary  to  thoracic  surgery  and  the  pericarditis  occurring  in  the  acute  phase 

of  myocardial  infarction.  Thirty-nine  cases  comprised  this  series. 

THE  SERIES  AS  .\  WHOLE 

Of  the  thirty-nine  cases  of  diverse  etiology,  twenty-one  were  male  and 
eighteen  were  female.  There  were  twenty-six  white  patients,  eight  Puerto  Ricans 
and  five  Negroes.  The  ages  ranged  from  five  to  seventy-one  years. 

The  distribution  of  the  various  etiologies  is  given  in  Table  I.  Of  interest  is 
the  finding  that  idiopathic  pericarditis  was  seen  far  more  frequently  than  any 
other  of  the  listed  forms  of  pericarditis. 

A  review  of  symptoms  is  indicated  in  Table  II.  To  be  noted  is  the  disprojwr- 
tionately  high  incidence  of  a  preceding  respiratory  infection,  fever,  and  pain  in 
the  patients  with  idiopathic  pericarditis. 

Of  the  ten  patients  who  were  free  of  pain,  two  had  acute  I'heumatic  fever,  two 
had  myxedema,  two  had  uremia,  two  had  neoplastic  involvement  of  the  peri- 

cardium, one  had  chronic  idio])atliic  pericardial  effusion  and  another  had  an  un- 
classified pericarditis. 

The  observed  signs  are  shown  in  Table  III.  A  pericardial  friction  rub  was 

audible  in  slightly  more  than  one-half  the  patients.  Diagnosis  of  pericarditis 
in  the.<e  cases  was  made  on  characteristic  electrocardiographic  and  roentgen- 

ographic  changes  in  conjunction  with  the  clinical  setting.  Coexisting  pneumo- 
nitis was  found  twice  as  freriuently  in  the  idiopathic  i)ericarditis  group. 

An  enlarged  cardiac  silhouette  was  present  in  29  of  38  examinations  (76%), 

while  nine  patients  showed  a  noi-mal  cardiac  shadow. 
The  electrocardiagram  was  abnormal  in  thirty-seven  subjects  (Table  IV).  Of 

From  the  Division  of  Caidiolofjy.  Department  of  Medicine,  The  Mount  Sinai  Ho.«pital, 
Xew  York,  X.  Y. 
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the  two  cases  of  idioj^athic  pericarditis  with  normal  tracings,  one  was  reported 

by  the  referring  physician  to  have  had  ST  segment  elevations  prior  to  admis- 
sion ;  the  other  patient  had  some  ST  segment  elevation  in  lead  III  with  no  sub- 

sequent changes.  Three  patients  had  abnormal  cardiograms  secondary  to  myo- 
cardial infarction  (2)  and  rheumatic  heart  disease  with  mitral  stenosis  (1).  but 

did  not  have  any  changes  in  their  electrocardiograms  when  they  had  postmyo- 
cardial  infarction  and  postcommissurotomy  syndromes,  respectively.  Altera- 

tions in  rate,  rhythm  and  conduction  included  sinus  bradycardia  (three  patients 

TABLE  I 

Etiology  of  Pericarditis No.  of  Cases 

Idiopathic 

19 

Postmyocardial  infarction  syndrome 4 
Neoplasia 4 < 
Rheumatic  fever 3 

My.xedema 

'3 

Uremia 2 
Postcommissurotomy  syndrome 1 
Purulent 1 
Chronic  idiopathic  pericardial  effusion 1 
Unclassified 1 

TABLE  II 

Symptoms 
Total  Series Idiopathic  Cases Miscellaneous  Cases 

No. Per  cent 
No. 

Per  cent 
No. 

Per  cent 

Preceding  upper  re- 
spiratory infection. . .  . 23 59 

18 
95 5 

25 

Fever  28 72 
17 

89 11 55 

Cough  

16 

41  ' 

8 42 8 40 

Hemoptysis  3 8 1 5 2 

10 

Dyspnea  22 
56 10 

53 12 

60 
Pain  

29 
74 

19 
100 10 50 

with  myxedema  ) ,  sinus  tachycarcha,  atrial  fibrillation,  first  degree  heart  block 
and  right  bundle  branch  block. 

Thyroid  studies  were  conducted  on  seven  patients  and  proved  the  diagnosis 
of  myxedema  in  three  cases. 

Tuberculin  skin  testing  with  ppd  was  carried  out  on  twenty-three  patients 
and  was  positive  in  thirteen.  None  of  these  patients  had  clinical  tuberculosis. 

Antistreptolysin  0  determinations  were  done  in  seventeen  cases  and  were  ele- 
vated (above  300 j  in  six.  Two  of  these  were  pericarditis  occurring  with  active 

rheumatic  fever  and  carditis.  The  other  four  were  acute  idiopathic  pericarditis. 

Treatment  varied  greatly,  depending  upon  the  etiology  of  the  pericarditis. 

Corticosteroids  were  used  in  a  total  of  fourteen  cases;  nine  of  idiopathic  peri- 
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carditis,  three  of  acute  rheumatic  fever  and  two  of  tlie  postniyocanhal  infarc- 
tion syndrome.  There  were  excellent  and  pronii)!  remissions  of  the  symi)t()nis  in 

all  such  treated  i)atients. 

Four  patients  underwent  oi)eration  for  treatment  and  /or  diaj^nosis.  A  i)eri- 
cardiotomy  was  iierformed  in  a  case  of  neoi)lastic  involvement  of  the  pericardium 
for  relief  of  recurrent  i)ericartlial  effusions  that  were  causing  cardiac  compres- 

sion. The  patient  with  chronic  idiopathic  pericardial  effusion  had  a  pericardiec- 
tomy  carried  out  for  relief  of  cardiac  compression  and  for  histoloi^ic  examina- 

tion of  the  pericardium.  Ttiis  i)atient.  recently  reported  l)y  Scheuer,  showed  a 

TABLE  III 

Signs 
Total  Series Idiopathic  Cases Miscellaneous  Cases 

No. Per  cent No. 
Per  cent 

No. Per  cent 

Pericardial  rub  22 
56 

11 58 11 

55 

9 23 0 32 3 

15 

I'loiiial  ctTusion  

10  ■ 

41 
8 42 8 

40 

Right  2 0 2 
Left  6 3 3 
Bilateral  8 5 3 

TABLE  IV 

Electrocardiogram Total  Series Idiopathic  Cases Miscellaneous  Cases 

Xormal  2 2 0 
Abnormal  

37 

17 

20 

17 

10 

7 

Xon.'ipecific  ST-T  changes  14 7 7 
Low  voltage  (accompanying) .  . . 5 2 3 
Low  voltage  (only). . . 3 0 3 
Unchanged  3 3 

nonspecific  subacute  jiericarditis  on  microscopic  study  with  no  evidence  on  cul- 
ture or  histology  of  tuberculous  infection (2).  Two  other  jjatients  had  open  peri- 

cardial l)iopsies  for  diagnostic  purposes.  The  pathologic  reports  were  of  a 

chronic  nonspecific  inflammation  in  one  patient  and  a  noncaseating  granu- 
lomatous inflammation  in  the  other.  Both  of  these  were  regarded  as  idiopathic 

l)ericarditis. 

Recurrences  of  pericarditis  weix-  not  uncommon  among  the  patients  with 
idiopathic  jiericarditis  and  among  those  with  the  postmyocardial  infarction 
syndrome.  One  patient  with  ii[i()]iatliic  jjcricarditis  had  at  least  five  recurrences 
in  less  than  a  year. 

There  were  ten  deaths  in  this  series  with  nine  i)ostmortem  examinations.  All 
four  patients  with  neoplastic  i)ericardial  involvement  died,  as  did  both  patients 
with  i)ericarditis  secondary  to  uremia.  The  patient  who  had  jicricarditis  as  part 
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of  the  postcommissurotomy  syndrome  recovered  from  that  episode  only  to  be 
readmitted  and  die  of  an  acute  yellow  atrophy  of  the  liver,  possibly  on  the  basis 
of  serum  hepatitis.  There  was  one  sudden  and  unexplained  death  in  a  patient 

who  had  recovered  from  a  postmyocardial  infarction  syndrome  and  was  asymp- 
tomatic. The  patient  with  purulent  pericarditis  due  to  a  staphylococcus  died 

primarih'  from  renal  disease  secondary  to  hypertension  and  diabetes  mellitus. 
At  postmortem  examination  this  patient  had  100  ml  of  purulent  material  in 
the  pericardium  with  an  acute  endocarditis  of  the  mitral  valve,  originating  from 
a  genitourinary  infection.  Another  death  was  in  a  case  of  idiopathic  pericarditis 
in  which  it  was  believed  that  anticoagulation  resulted  in  hemopericardium  and 

tamponade. 

IDIOPATHIC  PERICARDITIS 

The  leading  cause  of  pericarditis  as  seen  in  this  hospital  (excluding  from 

consideration  pericarditis  secondary  to  acute  myocardial  infarction  or  to  tho- 
racic surgery)  now  appears  to  be  acute  idiopathic  pericarditis.  Infectious  peri- 

carditis, pyogenic  or  tuberculous,  which  previously  was  the  most  frequent  form 
of  pericarditis  is  now  rarely  seen.  Reeves  found  an  incidence  of  ten  per  cent  of 
idiopathic  pericarditis  in  his  series  of  96  cases  of  acute  pericarditis  over  the 
period  from  1935  to  1950  (ll.  Sodemann  and  Smith  reported  on  240  cases  of 
acute  pericarditis  collected  from  1946  to  1956,  in  which  there  was  an  incidence 

of  acute  idiopathic  pericarditis  of  23  per  cent  (3 1.  Idiopathic  pericarditis  com- 
prised 49  per  cent  of  our  series  studied  in  1958-1959,  with  a  variety  of  other  types 

of  pericarditis  forming  the  remainder. 
Of  the  nineteen  patients  with  acute  idiopathic  pericarditis  in  this  series, 

twelve  were  male  and  seven  female,  which  is  a  lower  male  to  female  ratio  than 

reported  in  most  series  ( 4—6 1 .  The  racial  incidence  was  thirteen  white,  three 
Puerto  Rican  and  three  Negro  patients.  The  ages  ranged  from  16  to  66  with  a 
mean  of  41.9  years.  Scherl  (4)  found  a  range  of  22  to  73  years  of  age  with  a  mean 
of  48.5  years  in  his  series,  while  Krook  found  an  age  range  of  16  to  84  with  a 
mean  of  37  years  in  his  cases  (7) . 

A  history  of  a  preceding  upper  or  lower  respiratory  infection  was  obtained 
in  eighteen  of  the  patients  (95%).  Scherl  (4i  found  such  a  history  in  43  per 

cent  of  his  ca.ses  while  ̂ IcCall  and  Hertz  (5)  described  this  in  89  jx'r  cent  of 
their  series. 

Fever  was  present  in  seventeen  cases  (89%)  in  this  series,  in  83  per  cent  of 

Scherl's  cases  (4),  and  in  all  the  cases  in  the  series  of  McCall  and  Hertz  (5) 
and  of  Chapman  and  Overholt  (8).  Cough  was  a  prominent  symptom  in  eight 
of  our  patients  (42%  )  and  hemoptysis  was  present  in  one  (5%  ).  Dyspnea,  found 

in  37  per  cent  of  Scherl's  series  (4)  and  in  41  per  cent  of  Krook's  cases  (7) .  was 
present  in  ten  patients  in  our  series  (53%  ). 

Chest  pain  of  a  pleuropericardial  nature  was  present  in  all  nineteen  cases. 
Since  Chapman  and  Overholt  (8 1  found  chest  pain  in  all  their  twenty  patients 

and  Scherl  (4)  in  twenty-nine  of  his  thirty  subjects,  a  diagnosis  of  idiopathic 
pericarditis  would  appear  to  be  most  unlikely  without  this  symptom.  The  pain 
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in  our  scries  was  most  frequnitly  iircconlial  or  sul)sti'rnal  and  often  radiated 
to  the  left  slioulder  and  arm.  neck,  hack  and  sometimes  to  tlie  alxlomen.  Other 

autliors  (4.  7.  9 1  have  remarked  upon  the  confusion  wliich  may  arise  wlien  tlie 

pain  is  suhsternal  and  raiUates  to  the  left  arm,  simulatin<2:  the  i)ain  of  acute 
myocardial  infarction. 

It  was  helpful  in  this  series  to  consider  in  the  differential  diagnosis  of  the 
two  conditions  that  the  pain  in  pericarditis  was  sticking  and  sharp  rather  than 
s(iueezing;  it  was  exaggerated  hy  resi)iration  so  that  the  patient  was  often  afraid 
to  take  a  deep  hreath;  it  was  frequently  augmented  l)y  cough  and  motion  of 
the  trunk;  and  that  it  was  very  often  ameliorated  when  the  patient  sat  up  and 
leaned  forward. 

The  pain  in  one  case  in  our  series  was  predominantly  epigastric  and  in  two 

other  patients  there  was  radiation  of  the  pain  to  the  rigiit  and  left  up])ei'  (juad- 
rants  of  the  ahdomen,  respectively.  The  diagnosis  in  the  patient  with  rigiit  upi)er 
(juadrant  pain  radiation  was  initially  confused  with  acute  cholecystitis.  Powers 

et  al.,  have  remarked  upon  the  possible  sinudation  of  a  .^^urgical  emergency  when 
the  pain  is  abdominal  ( 10 ) . 

Of  the  physical  findings,  the  most  imjjortant  and  characteristic  was  a  ])eri- 
cardial  friction  rub.  A  rub  was  heard  at  some  time  in  the  clinical  course  in 

eleven  of  the  nineteen  cases  (589c  l.  Other  authors  have  reported  an  incidence  of 

from  50  per  cent  to  100  per  cent  (4-6.  8).  The  rub  may  be  to-and-fro  or  only 
systolic  and  may  be  evanescent  or  last  several  weeks.  IVIost  often  the  duration 
is  about  one  week  (4,  111.  Since  the  rub  may  be  very  transient,  a  true  incidence 

is  difficult  to  determine  and  detection  will  depend  often  upon  chance  and  fre- 
quency of  auscultation.  Gelfand  and  Goodkin  encountered  five  patients  with 

the  classical  clinical  picture  of  acute  idiopathic  jiericarditis  with  serial  electro- 
cardiographic changes,  but  in  four  of  these  ])atients  a  friction  rub  could  not  be 

heard  at  any  time  in  their  course  ( 12) . 
Pneumonitis  was  found  in  six  cases  (32%)  of  this  group.  In  two  other  series 

the  incidences  were  22  i)er  cent  and  50  per  cent  (5,  6)  Pleural  effusions  were 
discovered  in  eight  patients  (42%  )  of  this  series,  and  all  were  on  the  left  side  or 
were  bilateral  in  contradistinction  to  the  pleural  effusions  seen  in  congestive 
heart  failure  which  are  usually  right  sidefl.  This  tendency  has  also  been  noted 
by  others  (4.  6) . 

Enlargement  of  the  cardiac  silhouette  was  found  on  thirteen  of  eighteen 

radiographic  examinations  ( 72% ) .  Reports  in  the  literature  indicate  an  inci- 
dence ranging  from  33  per  cent  to  70  i)er  cent  (4,  6,  8).  The  enlargement  is  due 

to  the  presence  of  i^ericardial  effusion,  although  there  may  be  some  cardiac  dila- 
tation. At  least  250  ml  of  fluid  are  necessary  to  cau.se  a  distinct  change  in  the 

cardiac  silhouette  (111. 

Many  patients  with  acute  idiopathic  pericarditis  showed  evidence  of  .<ome 
cardiac  compression  caused  by  the  accumulation  of  fluid  in  the  pericardium 
and  the  resulting  increase  in  intrapericardial  pressure.  This  manifested  itself 

by  pulsus  paradoxicus,  dyspnea,  rales,  venous  distention,  and  an  enlarged  liver, 

i.e..  as  congestive  heart  failure.  However,  frank  cardiac  tamponade,  an  exag- 
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gerated  and  decompensated  phase  of  cardiac  compression  suggesting  shock,  was 

present  in  only  two  instances.  One  patient  necessitated  emergency  pericardio- 
centesis and  the  removal  of  350  ml  of  fluid  proved  lifesaving.  Another  patient, 

in  whom  anticoagulants  were  given  for  presumptive  pulmonary'  emboli,  died 
after  going  into  shock  unresponsive  to  vasopressor  therapy  with  concomitant 
disappearance  of  a  pericardial  friction  rub.  As  postmortem  examination  revealed 
500  ml  of  fresh  blood  in  the  pericardium,  it  is  presumed  that  death  occurred 
from  acute  hemopericardium  and  tamponade.  In  another  series  of  thirty  cases 
of  acute  idiopathic  pericarditis  there  were  no  instances  of  tamponade  (4). 

Pericardiocentesis  was  performed  in  four  cases.  The  fluid  obtained  was  serous 
in  two  patients  and  serosanguinous  in  the  other  two,  with  the  amount  ranging 
from  125  ml  to  1,000  ml.  Pericardial  effusion  in  idiopathic  pericarditis  has  been 

noted  to  be  sanguinous  as  often  as  it  is  .serous.  Fluid  from  taps  early  in  the  dis- 
ease is  usually  serous  in  nature,  while  most  of  the  sanguinous  taps  were  ob- 

tained after  fourteen  days  of  illness  il3}., . 
Other  reports  indicate  that  from  40  per  cent  to  80  per  cent  of  the  cases  of 

acute  idiopathic  pericarditis  have  a  suggestive  or  typical  electrocardiographic 

tracing  (111.  We  found  an  abnormal  record  in  seventeen  of  the  nineteen  pa- 
tients (89%  ).  Ten  of  the.se  (52%)  had  characteristic  ST  segment  elevations 

while  seven  (37%j  had  "nonspecific"  ST-T  changes.  The  ST  .segment  eleva- 
tions, probably  caused  by  subepicardial  myocarditis,  were  concave  upward 

and  showed  no  reciprocal  depressions  (except  in  a\tiI.  These  elevations  can 
persist  for  one  or  two  days  to  one  or  two  weeks  (4,  11).  The  T  waves  were  seen 
to  be  concordant  in  the  early  stages  and  sometimes  were  increased  in  amplitude. 
Serial  tracings  showed  that  as  the  ST  segment  returned  to  the  baseline,  the  T 
wave  became  flattened,  diphasic,  and  then  inverted.  The  last  ob.served  change 
was  a  return  of  the  T  wave  toward  the  upright  position.  The  T  wave  inversions 

may  last  several  months  (11).  Arrhythmias  and  heart  block  are  said  to  be  un- 
common (llj ;  in  our  series  one  patient  had  a  prolonged  PR  interval  (first  de- 

gree heart  block)  and  another  had  an  incomplete  right  bundle  branch  block. 
The  white  blood  count  is  elevated  in  most  cases,  usually  in  the  range  of  10,000 

to  20.000  per  cu  mm.  In  our  series  78  per  cent  of  the  determinations  fell  into 

this  range,  while  in  another  .study  (4)  50  per  cent  of  the  patients  had  a  leuko- 
cytosis, generally  between  10,000  and  15,000.  There  is  usually  both  a  relative 

and  absolute  increase  in  the  polymorphonuclear  count. 

A  rapid  erj'throcyte  sedimentation  rate  was  found  to  be  uniform,  being  pres- 
ent in  all  nineteen  patients  and  being  greater  than  100  mm  per  hour  in  nine 

(47%).  Chapman  and  Overholt  (8)  found  an  increased  .sedimentation  rate  in 
all  of  their  twenty  cases,  McCall  and  Hertz  (5)  in  all  of  their  eighteen  cases, 
and  Reid  et  al.  (6)  in  sixteen  of  their  twenty  cases. 

The  serum  glutamic  oxaloacetic  transaminase  was  found  to  be  elevated  in 
two  patients  (57  units  and  92  units).  Xydick  et  al.  found  no  alterations  of  the 
transaminase  activity  during  the  acute  phase  of  pericarditis  in  nine  of  eleven 
cases  (14).  Of  the  two  of  his  patients  who  had  minor  transaminase  elevations, 

one  had  definite  liver  function  abnormalities  and  the  other  had  advanced  mye- 
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lo<ionous  knikcinia  witli  markoil  iR'pato.^plciioiiU'f^aly.  Kalnuinsohn  an<l  Kal- 
inaiisolin  found  elevated  transaininase  levels  in  six  of  seven  consecutive  pa- 

tients with  jHTicarditis  ( 15).  In  four  of  these  cases  the  maximal  level  was  below 

7')  units.  Init  in  two  patients  the  levels  exceeded  100  units  and  were  within  the 
range  seen  in  patients  with  transmural  myocardial  infarction.  These  aiithors 
concluded  that  the  serum  transaminase  is  of  value  only  in  the  difYerentiation 
of  pericarditis  and  myocardial  infarction  when  the  levels  are  within  normal 
limits. 

The  lupus  erythematosus  i)reparations  were  negative  in  all  cases  examined. 

The  similarities  and  differences  between  the  jx-ricarditis  of  disseminated  lujuis 
erythematosus  and  that  of  the  acute  idiopathic  form  have  been  reviewed  re- 

cently (16j. 

Titers  of  antistrei)tolysin  0  were  found  to  ix-  elevated  in  four  cases  of  idio- 
pathic pericarditis  and  ranged  from  333  to  greater  than  1250  units.  It  was  in- 

teri)rete(l  in  this  study  as  indicating  a  recent  sti'eptococcal  infection  and  in  one 
case  only  was  there  confusion  with  the  i)ei-icai(litis  of  acute  rheumatic  fever. 
Rheumatic  fever  with  pericaixlitis  usually  presents  a  different  clinical  picture 
from  acute  idiopathic  pericarditis  and  it  caiiies  a  more  adverse  ])rognosis. 
A  tuberculin  skin  test  using  i)urified  derivative  (ppd)  was  done  on  fifteen 

subjects  and  was  j)ositivi>  in  ten.  As  Ste])man  and  Owyang  (17 1  found  a  ])ositive 
tuberculin  test  in  sixteen  of  seventeen  cases  of  tui)erculous  pericarditis,  a  nega- 

tive test  would  be  heli)ful  in  excluding  tuberculosis  as  the  cause  of  the  peri- 

carilitis.  This  exclusion  would  make  it  unnecessary  to  ''cover"  a  ]"»atient  with 
antituberculous  drugs  when  corticosteroid  therapy  is  instituted  for  idiopathic 
pericarditis.  In  our  series,  of  the  ten  patients  with  idiopathic  pericarditis  and 
a  positive  ppd,  six  received  treatment  with  steroids  and  five  of  these  patients 

were  "covered"  with  antituberculous  drugs.  Whether  such  therapy  is  necessary 
in  patients  with  a  i)ositive  skin  test  is  moot.  The  beneficial  effect  of  steroids  on 
acute  idiopathic  pericarditis  is  usually  api)arent  within  a  few  days,  often  within 

twenty-four  hours,  and  the  risk  of  spread  of  tuberculosis  within  that  time  is 
doubtful.  We  have  had  no  experience  with  the  response  of  clinically  primary 
tuberculous  i)ericarditis  to  steroids  and  know  of  no  reports  indicating  that  a 
response  similar  to  that  in  idiopathic  pericarditis  occurs.  The  decision  whether 

or  not  to  use  antituberculous  drugs  concomitantly  with  steroids  in  ca.ses  of  idio- 
pathic pericarditis  with  jjositive  tuberculin  skin  tests  will  rest  on  clinical  ,iudg- 

ment  based  on  the  presenting  features  and  experience  with  tuberculous  peri- 
carditis in  the  particular  area  and  ])opulation.  In  this  hospital  tuberculous 

pericarditis  has  l)een  rare,  whereas  Schrire  dealing  with  a  predominantly  colored 
and  Bantu  population  in  South  Africa  found  tuberculosis  to  be  the  definite  or 
probable  etiology  in  7.5  per  cent  of  his  160  cases  of  pericarditis  ( 18). 

Viral  studies  in  the  form  of  serum  titers  were  done  in  fourteen  of  the  nineteen 

cases.  These  studies  included  heteroi)hile  antibodies,  cold  agglutinins  and  strep- 
tococcal MG  agglutinins,  and  antibodies  to  Coxsackie,  influenza,  and  adeno- 

pharyngoconjunctival  viruses.  A  significantly  elevated  neutralizing  antibody 
titer  to  a  Coxsackie  virus  Group  B,  Type  4,  in  one  case  could  not  be  adequately 
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evaluated  as  no  comparison  between  acute  and  convalescent  sera  was  avail- 
able. That  Coxsackie  viruses  can  cause  pericarditis  has  been  shown  (19j  and 

it  is  thought  that  these  viruses  may  be  the  etiologic  agents  in  certain  cases  of 
acute  idiopathic  pericarditis.  Of  the  cases  of  acute  pericarditis  associated  with 

Coxsackie  virus  infection  reported  in  the  literature,  most  occurred  in  male  pa- 
tients and  the  great  majority  were  associated  with  Coxsackie  Group  B,  Type 

5  virus  (20,  21). 
There  was  a  prompt  response  of  the  symptoms  in  the  patients  with  acute 

idiopathic  pericarditis  who  were  treated  with  corticosteroids  in  comparison  to 

those  who  were  treated  with  salicylates  or  who  received  no  therapy.  The  im- 
provement after  institution  of  steroid  therapy  was  usually  within  twenty-four 

to  forty-eight  hours  and  sometimes  after  one  or  two  doses  in  the  range  of  15 
mg  of  prednisone.  However,  the  frequent  finding  of  combinations  of  therapy 

and  the  relatively  small  size  of  the  group  require  that  this  impression  of  dra- 
matic response  to  steroid  therapy  be  confirmed  by  additional  investigations. 

Five  patients  received  no  therapy  exclusive  of  bed  rest,  two  received  only 
salicylates,  and  two  were  given  only  antibiotics.  In  the  steroid  treatment  group, 
three  patients  were  given  steroids  as  the  sole  therapeutic  agent,  one  patient 

received  both  steroids  and  salicylates,  and  five  had  steroids  as  well  as  anti- 
biotics. An  aflditional  patient  received  various  regimens  at  different  times  in 

his  hospital  course. 
According  to  Spodick,  the  average  duration  of  illness  in  acute  idiopathic 

pericarditis  is  two  weeks  with  recurrences  in  one  patient  in  seven  (11).  Scherl 
(4)  found  a  recurrence  rate  of  36  per  cent,  while  we  found  recurrences  in  seven 
of  nineteen  patients  (37%).  One  patient  had  five  recurrences  in  less  than  one 

year,  another  had  three  recurrences  over  a  two-year  period,  and  the  other  five 
had  one  recurrence  each.  The  recurrences  often  followed  the  tapering  or  the 
cessation  of  steroid  therapy,  and  for  no  discernible  reason. 

The  signs,  symptoms,  tendency  toward  recurrences,  and  response  to  corti- 
costeroid therapy  that  are  seen  in  acute  idiopathic  pericarditis  are  similar  to 

those  occurring  in  two  other  pleuropericardial  syndromes,  i.e.,  the  postcom- 
missurotomy syndrome  and  the  postmyocardial  infarction  syndrome;  however, 

these  conditions  should  not  l)e  a  problem  in  the  differential  diagnosis  of  idio- 

pathic pericarditis.  The  postcommissurotomy  syndrome  follows  mitral  val- 
vulotomy in  from  10  per  cent  to  63  per  cent  of  cases,  usually  ten  days  to  two 

months  after  operation  (22).  Since  an  identical  syndrome  is  seen  in  patients 
who  have  undergone  cardiac  surgery  for  heart  disease  other  than  rheumatic, 
as  in  congenital  heart  disease  (23,  24 1,  it  would  seem  preferable  to  describe  this 

entity  under  the  name  of  postpericardiotomy  syndrome.  The  postmyocardial 

infarction  syndrome,  first  described  by  Dressier  in  1956  (25)  and  recently  re- 
viewed by  Weiser  et  al.  (26),  is  probably  often  overlooked  and  ascribed  to  ex- 
tension of  the  infarction,  pulmonary  embolism,  and  congestive  heart  failure. 

Acute  idiopathic  pericarditis  has  also  been  called  acute  benign  pericarditis 
and  benign  idiopathic  pericarditis;  however,  the  benign  nature  of  this  entity 
has  been  fjucstioned.  Reports  of  fatal  cases,  although  rare,  have  been  published. 
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Prioo  et  nl.  reported  a  ease  of  idioi^atliie  pericarditis  in  which  there  was  sudden 
death  during  renal  insufficiency  (13).  At  postmortem  examination  there  were 

1,000  ml  of  blood-stained  jiericardial  fluid;  however,  the  authors  thought  that 
although  tamponade  could  have  accounted  for  tlu'  death,  the  blood  pressure 

had  l)i'en  adecjuate  inunediately  i)rior  to  the  patient's  demise  and  that  the  cause 
of  death  was  unknown.  They  cited  foui-  jjrevious  reports  of  fatalitii's.  two  of 
which  occurred  suddenly,  and  re-emphasized  that  death  has  occurred  (luickly 
in  acute  idioi)athic  pericarditis  and  that  the  amount  of  pericardial  fluid  found 
at  postmortem  may  i)e  insufficient  to  have  cau.sed  cardiac  embarrassment. 
Roman  ct  al.  recently  reported  another  fatal  case  in  which  the  pericardial  sac 

contained  150  ml  of  l)loody  fluid,  but  in  which  tamponade  was  considered  un- 
likely (9 1.  The  fatal  case  in  our  series  was  attributed  to  hemopericaiilium  and 

tamponade. 
In  addition,  there  are  reports  indicating  that  acute  idiojiathic  pericarditis 

can  lead  to  a  subsequent  fibrous  pericardium  (27)  and  to  chronic  constiictive 
pericarditis  (7,  28).  It  is  conjectural  whether  the  case  of  chronic  idiopathic 

pericardial  eflusion  in  this  sei'ies  had  a  previous  acute  idiopathic  pericaiditis, 
and  whether  this  represents  a  tiansitional  stage  toward  the  develo|)ment  of  a 
constrictive  pericarditis. 

SVMM.\RV 

Review  of  the  cases  of  pericarditis  seen  in  a  general  hosi)ital  over  a  two-year 
span  has  shown  that  acute  idiopathic  pericarditis  is  the  leading  cause.  Features 
of  this  form  of  pericarditis  are  i)resented  and  compared  to  those  found  in  tlie 
forms  of  pericarditis  secondary  to  known  etiologies  and  to  those  of  idioi)athic 
pericarditis  found  in  the  literature.  The  response  in  the  patients  with  acute 
idiopathic  pericarditis  to  adrenocorticosteroids  was  impressive  and  shoidd  be 
further  confirmed  by  others. 
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DIARRHEA,  ANEMIA  AND  SEVERE  CHOLESTATIC  JAUNDICE 
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A  24  your  old  wliito  unmarrii'd  fcinalc  of  Italian  dt-.'^ccnt  was  admitted  to 
The  Mount  Sinai  Hospital  because  of  massive  rectal  bleeding  for  one  day. 

She  was  well  until  9  years  of  age  except  for  some  cougli  and  wheezing  since 

an  attack  of  pertussis  at  4.  She  had  abdominal  pains  and  9  months  later,  l)loody 
diarrhea  with  fever.  Anemia  and  ulcerated  areas  throughout  the  rectosigmoid 
were  found  at  a  local  hospital.  Results  of  he])atic  tests  were  normal.  She  was 

given  two  blood  transfusions.  Three  months  following  the  transfusion,  she  be- 
came jaundicetl  and  was  admitted  to  Babies  Hospital.  At  this  time  the  liver 

edge  was  felt  2  cm  below  the  right  costal  margin  and  the  spleen  4-")  cm  below  the 
left  costal  margin.  These  were  not  noted  before.  Hemoglobin  was  8.6  Gm% 

with  hypochromia,  polychromia  and  stippling  seen  on  smear.  Reticulocyte  count 

was  6%.  See  table  ( 1946 1 .  Chest  x-rays  showed  increased  bronchovascvdar  mark- 
ings on  the  right  and  barium  enema  showed  an  area  of  narrowing  in  the  distal 

sigmoid.  Results  of  all  other  studies  were  normal.  The  jaundice  faded  and  all  the 

symptoms  gradually  disappeared  although  on  discharge  cephaline  flocculation 
was  still  2+  and  bsp  retention  25%. 

A  year  and  a  half  later  she  was  seen  at  the  Lahey  Clinic  because  of  per- 
sistent fever,  diarrhea  and  weight  loss.  Physical  examination  was  negative. 

Hemoglobin  was  11.6  (  Im''^  and  the  white  count  was  normal.  See  table  (19481. 
Sigmoidscopy  showed  only  frial)ility  of  the  mucosa.  X-rays  of  the  chest  and 
gastrointestinal  tract  were  normal  although  the  gallbladder  failed  to  visualize. 
Fever  and  bloody  diarrhea  persisted  and  a  year  later  she  was  admitted  to  the 

Grace-New  Haven  Community  Hospital  at  the  age  of  13.  Prior  to  this  ad- 

mission the  enlarged  liver  and  spleen  were  again  noted  anrl  her  diarrhea  lie- 
came  severe.  Her  skin  was  brownish-yellow  but  the  sclerae  were  not  icteric  and 

the  liver  and  spleen  were  i)Oth  down  2-3  fingerbreadths.  No  other  abnormal 
physical  findings  were  noted.  A  blood  smear  revealed  target  cells  and  red  cell 

fragments  with  slightly  decreased  fragility.  See  table  (19491.  X-rays  of  the 
skull  and  hands  were  normal  and  the  gallbladder  again  failed  to  visualize. 

One  year  later  she  began  menstruating  and  over  the  next  five  years  she  had  six 

scanty  periods.  At  the  age  of  14  a  colectomy  was  recommended  because  of  diar- 
rhea but  then  the  patient  began  to  improve  graflually.  For  four  years  she  was 

relatively  well  with  intermittent  diarrhea  only  until  the  age  of  18  when  she  was 

From  the  Department  of  Pathology.  The  Mount  Sinai  Hospital,  X'ew  York,  X.  Y. 
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admitted  to  Johns  Hopkins  Hospital  because  of  fever  and  diarrhea  following  two 
months  of  sore  throat  and  ajjlithous  stomatitis.  The  only  abnormalities  found  on 

physical  examination  were  the  liver  edge  down  one  fingerbreadth,  a  barely  pal- 
pable spleen  tip  and  healing  small  ulcers  around  the  ankles  which  the  patient 

said  had  been  "coming  and  going"  during  the  past  few  years.  Hemoglobin  was 
11.4  Gm%  with  5  million  red  cells/mm^.  Hypochromia,  anisochromia,  aniso- 
cytosis.  sti]:)pling,  nucleated  and  target  cells  and  poikilocytosis  were  noted.  White 
count  was  normal.  Several  stools  were  guaiac  positive.  See  table  (1954).  Serum 

electrolytes,  blood  xpn  and  sugar  and  thyroid  function  were  normal.  X-rays 
showed  only  a  large  spleen.  In  the  hospital  she  developed  urticaria  following 
penicillin  and  allergic  conjunctivitis  after  Azulfidine.  All  symptoms  gradually 
subsided  on  symptomatic  therapy  as  they  had  in  the  past.  Two  years  later  she 
was  admitted  to  the  Hospital  of  The  Rockefeller  Institute  for  study  of  her 
hematologic  problem.  Anemia  and  splenoniegaly  were  found  in  her  father  and  in 
several  members  of  his  family,  and  hay  fever  and  asthma  were  common  on  both 

sides  of  the  family.  X-raj's  of  the  chest  and  esophagus  were  normal.  See  table 
(19561. 

One  year  later  the  patient  was  admitted  to  a  local  hospital  because  of  right 
lower  ciuadrant  pain  and  continuing  diarrhea  up  to  15  bowel  movements  a  day. 
On  examination  a  slightly  enlarged  thyroid  and  a  slightly  enlarged  liver  were 

found  with  diffuse  lower  abdominal  tenderness.  X-rays  of  the  colon  revealed  a 

tubular  appearance  with  some  serration  of  the  edges.  She  w'as  given  steroids  as 
in  the  past,  but  without  relief.  Because  of  ankle  edema,  she  was  given  Diamox. 

She  was  admitted  to  The  Mount  Sinai  Hospital  at  age  22  for  the  first  time  to 
attempt  to  control  the  diarrhea.  On  examination  the  only  abnormalities  were 
nontender  hepatosplenomegaly  of  2  to  3  fingerbreadths.  Repeated  urinalyses 

showed  occasional  traces  of  albumin  and  bile,  urobilinogen  to  1:80,  and  occa- 

sional red  and  white  cells.  Hemoglobin  was  8.9-10.1  Gm^fc.  White  blood  counts 
and  differential  counts  were  normal.  Target  cells  were  prominent  and  3Sc  re- 
ticulocytosis  was  found.  Sedimentation  rate  was  35  mm/hr.  Blood  sugar  and 
BUN  were  normal.  See  table  (1958).  Tuberculin  test  and  serology  were  negative. 
Hemoglobin  was  all  type  A  with  S.6%  alkali  resistant.  Bleeding  and  clotting 
times  and  clot  retraction  were  normal.  Serum  electrophoresis  showed  only  a 

diffuse  increase  in  gamma  globulin.  A  liver  biopsy  was  performed.  X-rays  of  the 
chest,  bones  and  upper  gastrointestinal  tract  were  normal.  Cholecystogram  and 
I.V.  cholangiogram  failed  to  visualize  the  gallbladder  or  bile  ducts.  Barium 
enema  revealed  complete  loss  of  haustral  markings  with  shortening  of  the  colon. 
The  terminal  ileum  was  normal.  Xo  abnormal  elements  were  found  in  a  duodenal 

aspirate  on  a  secretin  test  but  a  nonfunctioning  gallbladder  was  suspected. 
In  the  hospital  the  patient  continued  to  have  diarrhea  and  some  ankle  edema 

although  she  was  afebrile.  She  had  several  attacks  of  wheezing,  especially  after 
she  was  given  cholecystokinin ;  they  responded  to  Benadryl.  She  was  discharged 
on  chlorothiazide  and  .symptomatic  therapy.  Shortly  after  discharge,  she  had  a 
perirectal  abscess  which  spontaneously  opened  and  drained. 

During  the  next  two  years  she  became  more  jaundiced  and  the  spleen  enlarged 
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although  tlio  other  symjitonis  remained  unehanged  except  for  freciuent  respira- 
tory infections  anil  attacks  of  wheezing.  See  table  (19591.  .lust  before  her  24th 

birthday,  she  became  very  jaundiced  and  ascites  developed  wliich  responded 
to  salt  restriction  and  Diuril.  Her  diarrhea  increased  in  fretiuency  to  20  water 

bowel  movements  a  day  and  after  two  weeks  there  was  sudden  massive  rc-ctal 
bleeding  which  brought  her  to  The  Mount  Sinai  Hospital  for  the  last  time. 

On  examination  slic  was  deeply  icteric,  had  a  fetor  hei)aticus,  temperature 

100°.  blood  ])ressure  90  60  and  pulse  120  min.  Flapping  tremor,  spider  nevi  and 
palmar  erythema  were  absent.  The  liver  and  spleen  were  down  two  finger- 
breadths.  Both  were  smooth,  firm  and  nontender.  No  definite  ascites  was  present 

TABLE  I 

Results  of  Liver  Function  Tests 

1946 1948 1949 1954 1956 1958 1959 
I960 

Ad- 

mission 
Termi- 

nally 

Bilirubin,  mg%  total/ 2.9/1.4 3.2/2.0 

sl.  up 

3.4/1.7 9.0/5.8 37/25 96/62 
conjugated 

Ccphalin  flocculation 

2+ 1  + 
2+ 3+ 

1  + 
2+ 2+ 

2+ 

Thymol  turbidity,  u. 
4.5 8.5 

7.2 
2.6 

Albumin/ globulin, 3.4/3.7 4.1/3.6 3.5/3.9 2.6/5.2 3.0/3.9 3.1/2.8 
Gm% 

Cholesterol,  mg% 105/47 265 210/156 330 
total/esters 

Alkaline  phosphatase, 6.1  B 30  B 39.3  B 84  KA 90  KA 
42.6 

89  KA 
u. KA 

BSP  %  retention 
50 

15 26 
40 

Prothrombin  time, 55 
21 

12.5 
14 

seconds 
SCOT,  u. 73 78 

but  slight  ankle  edema  was  found.  The  rectum  was  tight  and  tender  and  much 

perirectal  fibrosis  was  felt.  Gastric  aspirates  were  guaiac  negative.  Urinalysis 
showed  traces  of  albumin  and  sugar,  3+  bile  and  many  white  cells.  Hemoglobin 

was  11  Gm-^c  and  the  white  blood  count  20.800  with  a  shift  to  the  left.  Target 
cells  and  reticulocytes  were  numerous.  Platelets  were  normal.  Serum  electrolytes 

were  normal.  See  table  (19601.  X-rays  of  the  abdomen  showed  no  dilatation 
of  the  colon.  The  patient  was  given  blood,  acth,  penicillin  and  streptomycin  but 
as  the  bleeding  was  not  controlled,  a  subtotal  colectomy  and  ileostomy  was 

performed.  The  colon  was  grossly  very  inflamed,  the  spleen  was  football-sized 
and  the  liver  was  not  enlarged  but  grossly  nodular.  ̂ Nlany  distended  veins  were 

present  in  the  upper  abdomen  and  retroperitoneal  nodes  were  enlarged  and  suc- 
culent. 

Postoperatively,  the  patient  gradually  improved  for  a  week  when  she  again 
began  to  bleed  from  the  rectal  stump.  However,  it  was  felt  that  the  drop  in 
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hemoglobin  was  greater  than  could  be  explained  by  blood  loss.  The  serum  bili- 
rubin began  to  rise  spectacularly  and  at  the  end  of  the  second  postoperative 

week,  rectal  bleeding  again  became  massive,  necessitating  resection  of  the  re- 
mainder of  the  rectum.  Following  this  operation  she  was  oliguric,  dyspneic  and 

hematemesis  developed.  Despite  pressor  amines,  vitamin  K,  blood,  fresh  frozen 
plasma  and  esophageal  tamponade,  the  patient  expired  5  days  after  the  second 
operation.  19  days  after  the  first,  and  15  years  after  the  onset  of  symptoms. 

Dr.  Alexander  B.  Giitraan* :  This  was  an  unusual  and  complicated  case  because 
this  young  woman,  age  24,  had  not  one  but  several  diseases,  both  discrete  and 

interrelated.  One  of  these  I  take  to  be  ulcerative  colitis,  which  pursued  a  relent- 
less course  until  her  death.  Another  I  am  going  to  interpret  as  thalassemia  with 

complications  that  relate  to  the  picture  as  a  whole.  She  was  sensitive  to  a  variety 
of  drugs  and  had  bronchial  asthma,  so  she  had  hypersensitivity.  Finally,  all  of 
these  diseases  seemed  to  converge  upon  the  liver,  and  she  had  a  very  interesting 

disorder  of  that  organ.  I  dare  say  that  hardly  any  organ  in  her  body  was  un- 
affected, and  it  is  precisely  this  kind  of  situation  which  brings  a  gleam  to  the  eye 

of  the  pathologist  and  a  slight  tremor  to  the  clinician  who  discus.ses  the  case. 
Instead  of  going  through  the  entire  history  chronologically,  I  would  like  to 

pick  out  each  of  the  disorders  in  question  and  trace  them  through. 
We  will  begin  with  the  ulcerative  colitis,  which  was  her  most  serious  disorder 

and  ultimately  caused  her  demise.  This  disease  began  at  age  9  with  abdominal 
pains  followed  by  bloody  diarrhea.  Sigmoidoscopy  revealed  ulcerations  in  the 
rectum  and  sigmoid,  and  apparently  these  were  quite  typical.  At  that  time  she 

presented  anemia,  which  I  think  was  interpreted  as  due  to  blood  loss  through 
the  bowel.  She  had  a  remission,  spontaneous  or  induced,  but  a  year  and  a  half 
later  there  was  a  recurrence,  again  with  fever  and  diarrhea.  By  the  age  of  14 
her  symptoms  were  severe  enough  to  suggest  colectomy  but  again  there  was  a 
remission  which  persisted  for  four  years  except  for  intermittent  diarrhea.  At  age 

18  there  was  a  severe  recurrence  of  symptoms,  chiefly  diarrhea,  fever  and  bleed- 
ing through  the  bowel,  with  anemia.  The  subsequent  remission  was  of  short  dura- 

tion. The  following  year  there  was  again  an  exacerbation,  this  time  with  rather 

severe  pain  in  the  right  lower  quadrant  and  diarrhea.  X-rays  at  this  juncture 
revealed  a  tubular  appearance  of  the  colon  due  apparently  to  loss  of  haustral 
markings.  She  was  admitted  to  this  hospital  for  the  first  time  at  the  age  of  22, 
again  because  of  diarrhea.  Soon  thereafter  she  had  a  typical  complication  of 
ulcerative  colitis,  namely,  a  perianal  abscess,  which  drained  spontaneously.  At 

the  age  of  24  she  had  massive  rectal  bleeding  which  necessitated  immediate  hos- 
pitalization. A  trial  of  corticosteroids  and  acth,  supported  by  a  variety  of  anti- 

biotics, was  to  no  avail.  The  profuse  bleeding  continued  and,  in  spite  of  the  se- 
vere jaundice  then  present,  a  subtotal  colectomy  and  ileostomy  was  performed. 

She  recovered  from  the  extensive  surgical  procedure,  but  rectal  bleeding  soon 
recurred,  so  that  the  rectal  stump,  in  desperation,  had  to  be  resected.  Five  days 
later  the  patient  succumbed,  15  years  from  the  date  of  onset  of  ulcerative  colitis. 

*  Director,  Department  of  Medicine,  The  Mount  Sinai  Hospital,  New  York. 



CLIXKO-PATHOLOGICAL  CONFERENX'E 
243 

Whik'  all  this  was  gouv^  on.  this  y()un<i  Italian  girl  was  sutTcrinsi  concomitantly 
from  a  blood  dyscrasia.  which  tlirou<>;h()Ut  was  aggravated  and  somewhat  dis- 

torted by  the  loss  of  Mood  from  the  gut,  at  times  very  manifest,  at  other  times 
occidt.  In  going  over  tlie  history  and  trying  to  follow  the  thread  of  disease,  it  is 
difficult  to  dissociate  the  two  causes  of  anemia.  At  age  9.  it  was  noted  that  the 
spleen  extended  4  to  5  cm  below  the  costal  margin,  a  rather  marked  enlargement 
in  respect  to  the  rectal  bleeding  even  though  this  was  extensive.  The  hemoglobin 

was  8.6  Gm<"c.  Peripheral  blood  smear  showed  hypochromia.  jjolychromia  and 
rather  marked  stippling,  which  persisted  througiiout  the  coiu'se,  and  6  i)er  cent 
reticulocytes.  Later,  characteristic  target  cells  were  noted  in  the  smear.  At  age 

14  the  blootl  smear  again  showed  a  rather  marked  anemia  witli  striking  abnor- 

malities in  the  morphology  of  the  I'cd  blood  cells:  liy])ochromia,  anisocytosis, 
marked  stii>pling,  poikilocytosis  and  many  nucleated  and  target  cells.  Through- 

out the  course,  the  leukocytes  were  entirely  normal;  no  malignant  forms  and  no 
lymphadenopathy  were  noted.  At  age  14,  five  years  after  the  spleen  was  found 

to  be  very  large,  the  si)leen  tip^was  barely  palpable,  although  x-ray  did  show  an 
enlarged  spleen.  One  wonders  whether  she  had  suffered  si)lenic  infarcts  in  the  in- 

terim. There  wei'e  recurring  ulcerations  of  the  skin  about  tiie  ankles  as  one  sees  in 
certain  types  of  hemolytic  and  related  anemias.  Finally,  at  the  age  of  16,  other 
members  of  this  family  were  examined,  and  anemia  and  splenomegaly  were  found 
in  the  father  and  in  several  members  of  the  family.  Apparently  the  maternal 

branch  showed  no  abnormalities  of  the  blood.  Six  years  later  when  her  hemo- 

globin was  9  to  10  Gm'^f ,  there  were  again  many  target  cells  in  the  peripheral 
smear,  with  3  per  cent  reticulocytes.  At  this  time  we  have  some  data  on  the 

chromatograj)hic  separation  of  hemoglobin.  It  was  found  to  be  all  type  A,  and 
only  3.6  per  cent  was  alkali  resistant.  The  consistently  pronounced  anemia  and 

splenomegaly  which,  to  be  sure,  did  vary,  with  characteristic  erythrocytic  ab- 
normalities in  a  young  Italian  female  who  had  a  family  background  of  anemia 

and  splenomegaly,  suggests  thalassemia.  8ur\ival  was  too  protracted,  particu- 
larly in  the  face  of  the  other  disabling  diseases,  for  the  homozygous  state.  No 

mention  is  made  of  mongoloid  characteristics.  The  x-rays  of  the  skeleton  failed  to 
show  any  expansion  of  the  marrow  in  the  skull  or  long  bones.  There  was  very 

little  F  hemoglobin.  So  I  think  we  would  not  be  justified  in  calling  this  thalas- 
semia major,  but  more  proj^erly  an  intermediate  or  minor  form  of  this  inborn 

defect.  The  stippling  and  target  cells  cannot  be  attributed  to  lead  poisoning;  nor 

does  the  ])icture  suggest  any  of  the  so-called  pseudothalassemias  due  to  pyri- 
doxine  deficiency  or  the  male-sex-linked  syndrome  which  is  sometimes  called 

pseudothalassemia.  "Whether  or  not  there  was  a  combined  C  or  E  hemoglo- 
binopathy cannot  be  deduced  from  the  evidence  at  hand,  and  I  am  not  sufficiently 

familiar  with  the  clinical  i)icture  to  make  any  guess  without  more  specific  data. 
I  should  mention  in  i)assing  that  an  occasional  complication  of  thalassemia  is 

cholesterosis  of  the  gallbladder  and  cholesterol  cholelithiasis.  The  gallbladder 
was  not  visualized  on  repeated  attcmiits.  but  the  dye  was  given  when  the  patient 
was  frankly  jaundiced  and  presumably  had  overt  liver  disease  which  might  well 

account  for  the  failure  of  the  dye  to  concentrate  in  the  gallbladder.  On  one  occa- 
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sion,  apparently,  cholesterol  crystals  were  found  in  the  duodenal  aspirate,  and 
I  shall  assume  that  she  did,  in  fact,  have  involvement  of  the  distal  biliary  tract. 

All  of  this  converges  upon  the  liver  in  a  way  that  I  will  try  to  point  out.  We 

will  now  consider  what  might  have  occurred  in  her  liver.  "We  know  from  the 
operative  findings  on  her  final  hospitalization,  when  she  was  24  years  old,  that 
she  had  a  cirrhosis  of  the  liver,  since  it  is  described  as  grossly  nodular,  although 

not  enlarged,  and  there  was  portal  hypertension  as  indicated  by  numerous  dis- 

tended collaterals  and  a  spleen  which  was  grossly  enlarged,  at  least  in  part  at- 
tributable to  portal  hypertension. 

There  are  some  unusual  features,  however,  about  this  cirrhosis  or  at  least  about 

the  tests  of  liver  function  that  were  made.  At  the  age  of  10  she  was  not  markedly 
jaundiced  but  she  had  a  2+  cephalin  flocculation  test.  I  must  warn  you  about  the 
interpretation  of  this  test  under  these  circumstances  because  Dr.  Hanger  found 

that  certain  forms  of  hemolytic  anemia  were  likely  to  be  associated  with  moder- 
ately positive  reactions.  The  result  in  this  patient  therefore  might  not  be  due  to 

intrinsic  liver  disease  but  a  reflection  of  certain  phases  of  a  hemolytic  anemia. 

There  was  no  gross  hyperglobulinemia.  The  serum  albumin  was  normal.  How- 
ever, the  serum  cholesterol  was  low  at  this  point,  and  there  was  50  per  cent  bsp 

retention  with  an  increase  of  prothrombin  to  55  seconds.  Therefore,  severe  dam- 
age to  the  liver  parenchyma  was  present  despite  the  slight  degree  of  jaundice. 

Two  years  later  the  significant  finding  was  a  reduction  in  the  bsp  retention  to 

15  per  cent.  Apparently  she  was  not  jaundiced,  as  no  serum  bilirubin  deter- 
mination was  made. 

Next  year  we  come  upon  an  item  which  is  of  interest  because  it  persists 
throughout  her  course,  namely,  increased  serum  alkaline  phosphatase  activity 
to  30  Bodansky  units.  Even  taking  into  account  that  this  is  a  growing  child,  this 
is  a  rather  unexpectedly  high  serum  alkaline  phosphatase,  which  I  do  not  think 
we  can  explain  either  on  the  basis  of  growth  or  of  skeletal  changes  related  to  her 

hemolytic  anemia  because  x-rays  failed  to  show  any.  She  had  persistently  and 
strikingly  elevated  serum  alkaline  phosphatase  levels  two  years  before  death, 
and  these  require  some  explanation.  The  serum  cholesterol  showed  a  tendency  to 
rise,  reaching  330  mg%  which  is  rather  high  for  a  young  female  with  a  hemolytic 

disorder.  The  serum  albumin  tended  to  fall;  the  serum  globulin  to  rise.  Un- 
fortunately, these  figures  are  difficult  to  interpret  because  she  had  many  perianal 

abscesses  related  to  her  ulcerative  colitis,  which  might  have  contributed  to  the 

hyperglobulinemia.  Until  two  years  before  death  she  had  no  significant  hyper- 
globulinemia. This  would  be  very  unusual  for  a  girl  who  had  postnecrotic  cir- 

rhosis of  the  type  that  Bearn  emphasized ;  such  patients  tend  to  have  extraor- 
dinarily high  levels  of  serum  globulin  (1).  In  our  patient  the  serum  globulin 

finally  decreased.  This  may  be  because  the  underlying  infection  declined  or  it 
may  have  been  a  terminal  drop  in  serum  globulin  formation. 

Of  interest  also  are  the  serum  bilirubin  levels  which  preoperatively  reached 

37.6  mg%  of  which  24  mg%  was  conjugated,  leaving  a  sizable  fraction  of  uncon- 
jugated bilirubin.  Just  prior  to  death,  the  serum  bilirubin  levels  were  astronomi- 

cal, allegedly  96  mg%  total  bilirubin,  of  which  62  mg%  was  conjugated,  again  a 
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very  large  amount  of  uneonjujiated  ]iif!;nient  wliirli  we  can  ex])lain  only  hy  as- 
sumini>;  that  she  had  increased  production  of  i)ilirul)in  as  a  residt  of  her  heniolytic 
process  and  ditticulty  i)oth  in  conjugating  and  excreting  it. 

The  main  thing  we  have  to  explain,  however,  is  the  prominent  l)iliary  ob- 

structive element  in  this  patient's  liver.  I  will  list  some  i)ossii)ilities  and  indicate 
my  preference.  First  is  that  she  did  indeed  have  postnecrotic  cirrhosis,  develop- 

ing presumably  from  the  serum-transmitted  hepatitis  at  the  age  of  9.  and  i)er- 
haps  at  the  age  of  24  a  hepatoma  or  multiple  hepatomas  develoi)e(l  which  might 
have  had  an  obstructive  effect  on  tlie  intrahepatic  l)iliary  tract.  We  have  very 
little  to  indicate  postnecrotic  cirrhosis  of  this  severity  progressing  over  this 
number  of  years.  I  think  the  serum  alkaline  phosi)hatase  levels  are  too  high  for 
this  explanation. 

Secondly,  we  might  be  dealing  with  a  comjjlication  of  ulci'rative  colitis  which 
would  be  responsible  for  the  obstructive  element.  This  might  take  the  form  of  a 

fatty  liver  or  fatty  cirrhosis  which  one  sees  associated  with  malnutrition  in  ul- 
cerative colitis.  We  might  consi-der  the  possibility  of  pseudopolyposis  related  to 

ulcerative  colitis,  with  carcinomatous  degeneration  and  metastases  to  the  liver. 
Also,  amyloidosis  is  by  no  means  a  rare  complication  of  ulcerative  colitis,  and 
might  cause  enlargement  of  the  liver  and  si)leen  with  a  rise  in  scrum  alkaline 

phosphatase.  Pylephlel)itis  with  liver  abscess  is  possible.  One  or  another  of  the 
many  drugs  that  she  took  to  control  her  ulcerative  colitis  could  have  affected  her. 
We  know  that  she  had  exquisite  drug  hypersensitivity  which  might  have  elicited 
intrahepatic  cliolestasis,  but  the  evidence  of  biliary  tract  obstruction  persisted 

for  so  many  years  that  it  seems  unlikely  that  any  sucli  cause  could  l)e  at  the  bot- 
tom of  her  difficulties. 

The  obstructive  picture  might  conceivably  have  been  the  result  of  a  complica- 
tion of  thalassemia.  In  thalassemia  one  does  not  see  very  marked  hemosiderosis 

or  secondary  hemochromatosis  because  thalassemia  is  not  exclusively  a  hemo- 
lytic disorder  but  rather  is  associated  witli  difficulty  in  the  generation  of  red  cells 

or  hemoglobin  in  the  earlier  phases  of  erythropoiesis. 
Finally,  and  this  is  the  explanation  I  am  going  to  favor,  she  might  have  had 

obstruction  of  the  extrahepatic  liiliary  tract  due  to  cholesterol  stones  in  the  com- 
mon bile  duct  and  in  the  gallbladder.  I  hasten  to  add  that  at  no  time  is  there  any 

indication  of  complete  obstruction  of  the  extrahepatic  biliary  tract.  The  stools 

were  never  clay-colored,  l)Ut  partial  obstruction  might  have  occurred  rather  early 
in  life,  which  would  accoimt  for  the  persistence  of  the  obstructive  element  for  so 

many  years.  I  am  going  to  suggest  that  while  I  expect  the  findings  in  the  liver  to 
be  multiple,  there  will  be  a  large  element  of  chronic  obstruction  of  the  biliary 
tract,  principally  a  form  of  biliary  cirrhosis. 

Dr.  Hans  Popper* :  Thank  you  very  much  for  an  excellent  analysis  of  what 
is  obviously  a  verj'  difficult  case. 

As  the  record  states,  a  liver  biopsy  was  obtained  in  19.58,  two  years  before  the 

*  Pathologist-in-Chief,  The  Mount  Sinai  Hospital,  New  York. 
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death  of  this  patient.  I  think  we  should  see  what  can  be  read  in  the  liver  biopsy 

specimen. 
Beginning  cirrhosis  formation  with  some  suggestion  of  a  developing  nodule 

was  seen.  The  liver  cells  looked  annoyingly  normal.  There  was  some  mobilization 
of  the  Kupffer  cells  and  bile  stasis.  At  that  time  the  serum  biliruljin  was  in  the 
range  of  2  mg%.  Electron  microscopic  study  of  the  specimen  was  even  more 
annoying  because  the  endoplasmic  reticulum  of  the  liver  cells  was  well  preserved 

and  the  mitochondria  looked  quite  normal.  The  only  abnormal  finding  I'ecorded 
in  the  electron  micrograph  was  dilatation  of  bile  canaliculi  with  alteration  of 

Fig.  1.  Electron  luiiKjgiaiih  of  liver  bi(Ji-\  ~jm  i  nn'  n  -howing  dilated  bile  canaliculus  (c) 
near  tissue  space  (TS).  This  cytoplasm  appears  normal.  (X  6,000) 

the  microvilli  I  Fig.  1 1 .  This  was  evidence  of  cholestasis  of  whatever  cause  with- 
out any  significant  hepatocellular  injury.  Returning  to  the  more  conventional 

microscopy,  we  saw  no  microcoUapse  or  evidence  that  liver  cells  had  been  lost. 
Fibrosis  was  present  in  the  portal  tract  with  distinct  scarring  and  bile  duct 
proliferation.  On  closer  inspection  the  bile  ductules  looked  very  mature.  They 
were  not  the  rapidly  proliferating  bile  ductules  of  cholangitis.  Fibrosis  with 
fibroblasts  was  present  around  the  bile  ductules.  In  other  areas  where  there  was 
a  little  more  bile  ductular  proliferation,  immature  bile  ductules  surrounded  by 
segmented  leukocytes  were  present. 

The  diagnosis  was  beginning  cirrhotic  tran.sformation  with  portal  inflamma- 
tion and  scarring,  slight  cholestasis  and  very  little  liver  cell  injury. 

Immature  bile  ductules  rapidly  proliferating  are  seen  more  in  the  intrahepatic 
cholestasis  while  in  extrahepatic  obstruction  we  see  scarring  with  fibroblasts, 
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mature  bile  ductulos  and  .<e<imentt'(l  loukooytes.  Therofore.  tlie  l)ioi)sy  findings 
wore  very  confusing.  We  had  to  wait  to  see  wliat  had  liappened  until  two  years 
later  when  the  youn<i  lady  was  then  examined  at  autopsy. 

First,  in  the  surgical  s|)ecimen  of  the  colon  obtained  17  days  i)efore  death, 

significant  ulcers  were  seen  with  thickening  of  the  submucosa,  a  typical  picture 
of  ulcerative  colitis  (Fig.  2l.  Ulcerative  colitis  may  be  sulxlivided  into  three 

forms:  1)  the  form  where  the  nuu'osa  is  altered  and  microabsces.sos  form,  which 
we  did  not  see  here;  2)  the  form  with  vascular  involvement  (the  arteries  in  the 

present  case  were  quite  normal  but  there  was  some  venous  involvement  I  :  and 

Fig.  2.  ri'i:-  i  -.i  ■  ui  nii^  inin  sul)inucosa  in  -uigir.d  .-j'lriun  u  ui  i'di.ui  wnii  nlri  i\-e colitis.  (H  &  E  X  63) 
Fig.  3.  Eroded  esophageal  varices.  (H  &  E  X  63) 

3)  classical  nonspecific  ulcerative  colitis  as  seen  here  with  marked  infiltration  in 

the  submucosa  of  lymj^hoid  elements  and  i)lasma  cells.  This  suggests  immuno- 
logically induced  injury,  and  the  lymphocyte-plasma  cell  combinations  have 

been  designated  as  immunologically  competent  cells,  although  we  really  have  no 
idea  how  these  cells  are  immunologically  competent. 

Pseudopoly])s  were  present  and  some  believe  that  they  may  be  related  to 
cancer,  but  here  there  was  no  cancer.  This  relation  is  still  quite  debatable.  In 
some  areas  there  were  some  attempts  at  healing.  In  this  type  of  ulcerative 

colitis,  there  is  involvement  of  the  small  intestine,  and  indeed  the  small  in- 
testine in  this  case  showed  thickening  and  swelling  of  the  terminal  ileum.  A 

fairly  acute  ileitis  was  present  with  a  large  amount  of  infiltrating  lymphocytes 
and  plasma  cells. 
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At  the  autopsy  there  was  little  colon  left.  The  stomach  was  full  of  blood  from 
erosions.  In  addition  esophageal  varices  were  eroded  and  bleeding  (Fig.  3).  The 

patient  died  from  gastrointestinal  hemorrhage  with  a  nonspecific  shock  re- 
action secondary  to  the  lower  gastrointestinal  tract  disease. 

The  kidney  showed  the  green  discoloration  of  icteric  nephrosis,  which  one 

would  expect  with  a  conjugated  serum  bilirubin  level  of  over  60  mg%,  support- 
ing the  accuracy  of  laboratory  findings,  if  nothing  else.  Blood  had  accumulated 

at  the  cortico-meduUary  junction,  the  characteristic  shock  picture,  again  to  be 
expected  from  the  clinical  history.  Small  atelectic  and  occasionally  hemorrhagic 
foci  found  in  the  lung  belong  to  the  same  group  of  shock  lesions. 

The  spleen  weighed  850  grams.  On  the  cut  surface,  it  had  a  meaty  appearance. 
On  histologic  examination  there  was  a  considerable  amount  of  blood  in  the 

spleen.  Several  features  were  noted:  the  red  cells  showed  targeting;  reticulo- 
endothelial proliferation  of  a  severe  degree  was  present,  as  expected  under  the 

circumstances;  extensive  fibrosis  with  pseudogland  formation  was  noted  which 
was  a  reflection  of  the  portal  hypertension. 

The  liver  weighed  2,000  grams.  It  had  some  cirrhotic  features  with  a  sig- 
nificant degree  of  septal  formation  and  nodularity.  The  extrahepatic  biliary 

tract  was  normal  from  the  papilla  to  the  bifurcation  of  the  hepatic  duct  in- 
cluding the  gallbladder.  There  was  neither  a  stone  nor  a  stricture.  The  archi- 

tecture of  the  liver  was  distorted  but  it  was  not  the  picture  of  postnecrotic  cir- 
rhosis. There  were  no  big  nodules  although  cirrhotic  transformation  surely  was 

present.  Some  regenerative  nodules  and  some  septa  connecting  portal  and  central 
canals  were  found,  but  not  too  many  (Fig.  4) .  Normal  central  veins  were  also 
seen  which  occur  in  postnecrotic  cirrhosis,  but  there  was  not  enough  to  call  it 
postnecrotic  cirrhosis,  so  we  had  to  say  only  that  some  cirrhotic  features  were 
present  (Fig.  5).  Centrolobular  necrosis,  on  an  ischemic  basis,  occurred  as  a 
terminal  event  in  a  patient  who  was  bleeding  and  who  was  operated  on  twice 
(Fig.  6).  In  the  centrolobular  area,  particularly  where  there  was  no  necrosis, 
classical  bile  stasis  was  present,  as  expected.  There  were  a  few  iron  granules  in 
occasional  Kupffer  cells,  in  view  of  the  thalassemia,  but  hemosiderosis  was  not 

present. 

The  liver  cells  away  from  the  central  zone  in  a  woman  dying  with  an  astro- 
nomic bilirubin  level  were  again  normal.  Hepatocellular  injury  was  not  a  promi- 

nent feature.  The  bile  stasis  was  focally  present  throughout  the  liver.  The  most 

severe  bile  stasis  was  around  portal  tracts  with  feathery  degeneration,  micro- 
calculi  and  proliferating  bile  ductules.  There  were  some  areas  of  markedly  ac- 

centuated bile  stasis  with  destruction  of  liver  cells,  but  away  from  these  areas 
the  liver  cells  looked  quite  normal.  However,  a  feature  was  noted  which  we  often 
see  as  a  result  of  the  areas  of  focal  bile  stasis,  namely,  a  connective  tissue  barrier 

separating  the  parenchyma  from  the  portal  tract,  as  in  biliary  cirrhosis.  We 

have  to  assume  that  a  peculiar  biliary  cirrhosis  was  present,  but  focally  ac- 
centuated bile  stasis  does  not  fit.  Also,  as  in  biliary  cirrhosis,  we  saw  lymphoid 

accumulation  which  is  either  primary  or  secondary. 
In  the  absence  of  extrahepatic  biliary  obstruction,  we  found  features  which 
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we  like  to  associate  witli  extraliepatic  biliary  ohstructioii.  \\'e  saw  rlassieal  bile 
infarcts  in  whicli  bile-laden  liver  c(>lls  were  so  sevei'ely  daniaj^ed  as  to  become 
neci-otic  (Fiji.  7).  Some  mechanical  factor  must  have  been  oi)erative  because 
bile  extra\  asates  from  bile  ducts  were  present.  Therefore,  in  what  seemed  to  be 

a  primary  biliary  cirrhosis,  si<>;ns  of  extralu'patic  biliary  obstruction  were  seen. 
This  would  l)e  secondary  biliary  cin  hosis.  The  i)atient  clearly  had  secondary 
biliary  cii-rhosis  mechanically  i)roduced,  but  due  to  what?  In  the  portal  tract, 
the  most  distinct  scarring  was  around  the  bile  ducts.  There  was  a  severe  scleros- 

ing cholangitis  with  virtual  obstruction  and  ()i)literation  of  the  hunens  of  middle- 

i  .       i_  .  •  .   '  ,,  -  -    ■  ,r  1    ,  ,K 1,.,:  ,i,'t  Central veins.  (.Chroniolrope  aniline  blue  a  63) 
Fig.  5.  Centiolobular  ischemic  necro.sis  in  liver.  (H  &  E  X  63) 

sized  bile  ducts  in  some  areas.  The  large  bile  ducts  were  free.  The  smaller  bile 
ducts  were  also  obstructed  and  squeezed  by  the  sclerosing  tissue.  This  sclerosing 
cholangitis  led  in  some  areas  to  secondary  biliary  cirrhosis,  but  in  most  areas 
the  lesion  was  only  sclerosing  intrahepatic  cholangitis.  Around  areas  of  the 
sclerosing  cholangitis  there  was  tremendous  proliferation  of  the  adnexal  glands 
(Fig.  8) .  They  were  rather  bizarre  looking  but  not  carcinomatous  ( 2) .  It  was  not 
a  completely  incidental  finding  that  there  was  this  irritation  of  all  the  glands. 
Material  from  the  bile  appeared  pressed  into  the  lymphatics,  possibly  in  part 
explaining  the  high  serum  bilirubin  level. 

Let  us  try  to  put  the  entire  lesion  together.  The  diagnosis  was  sclerosing  intra- 
hepatic cholangitis  with  progressive,  focally  accentuated,  biliary  obstruction, 

leading  to  hydrohepatosis.  bile  extravasation  and  bile  infarction,  resulting  in 
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classical  secondary  biliary  cirrhosis,  but  not  secondary  to  extrahepatic  ob- 
struction but  to  intrahepatic  sclerosing  cholangitis. 

Linking  of  portal  tracts  with  central  canals  by  septa  carrying  vascular  shunts 
accounted  for  the  ischemic  necrosis  in  the  presence  of  a  hemorrhage  and  in 
part  for  the  portal  hypertension.  There  were  occasional  regenerative  nodules 
which  accounted  even  more  so  for  the  portal  hypertension  reflected  in  the 

esophageal  varices  and  splenomegaly.  The  splenomegaly  was  also  produced  by 
the  thalassemia  minor.  Portal  tracts  had  sharp  borders,  focal  destruction  of  bile 

ductules  and  lym])hoid  accumulation  which  were  barriers  separating  the  biliary 

Fi(..  0-  J..\i  1  :r.  a-a  i        : ,1  ijiU   111  iji  iMin   j.aH  ii' ii}  iiia  ijioducing  hdlf."  mlani.  i  ii  lV  E  X  120) 
Fig.  7.  .Severe  .scarring  around  medium-sized  intrahepatic  bile  ducts  with  narrowing  of 

the  lumen.  (Chromotrope  aniline  blue  X  63) 

tree  from  the  parenchyma,  which  is  so  characteristic  of  biliary  cirrhosis.  Liver 
cell  damage  was  present  only  where  cholestasis  was  severe  and  ano.via  produced 
ischemic  necrosis. 

What  is  the  relation  of  the  hepatic  changes  to  nonspecific  ulcerative  colitis 
which  this  young  lady  obviously  had? 

Most  of  the  cases  of  ulcerative  colitis  we  see  here,  as  in  other  institutions, 
have  little  hepatic  involvement  except  for  nonspecific  reactive  hepatitis.  There 
may  be  steatosis  occasionally  progressing  to  diffuse  septal  cirrhosis  but  this 

does  not  happen  very  often  1 3) .  Serum  hepatitis  sometimes  progresses  to  post- 
necrotic cirrhosis  (4j.  Bacterial  cholangitis  may  develop,  called  cholangitis 

lenta.  This  was  described  at  the  INLiyo  Clinic  (5j  and  since  has  been  supported 
recently  by  a  study  of  liver  biopsy  sj)ecimens  (6).  There  may  be  a  hyperergic 
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cholanjvitis.  The  only  case  whore  I  have  s(>en  hyjx'n  r<iic  eliohm^itis  witli  jaundice 
was  in  one  ease  of  (h'u<2;  jaunchee.  I  do  not  know  whether  there  was  a  primary 
bacterial  cholangitis  in  tlu'  presi'iit  case  or  whether  there  was  a  hyi)ersensitivity 

type  of  reaction.  W'v  have  seen  a  few  eases  of  intrahepatic  hile  duct  carcinoma 
with  ulcerative  colitis,  and  that  may  have  been  from  proIiferatin<f  adnexal 

glands.  This  was  not  pi'esent  in  this  case. 

Fig.  8.  E.xtcnsivc  bizarre  prolifpiation  of  adnoxal  gland.-^  in  wall  ul  l.ii^'<  liilc  (hict.  (H  &  E 
X  120) 

In  the  background  were  thalassemia  minor,  hyperchromic  anemia  with  target 

cells,  reticulocytosis  and  tendency  to  hepatosplenomegaly.  The  patient  had 
an  allergic  diathesis  with  wheezing  and  drug  hypersensitivity.  She  had  a  chronic 
nonspecific  ulcerative  colitis  waxing  and  waning  for  13  years. 

I  would  explain  the  incident  14  years  ago  with  2+  cephalin  flocculation, 
slight  elevation  of  thymal  turbidity,  slight  increase  of  alkaline  phosphatase 
activity,  prolonged  prothrombin  time,  and  nsp  retention,  on  the  basis  of  a  serum 
hepatitis  because  after  a  while  the  prothrombin  time,  the  Bsp  retention  and  the 
cephalin  flocculation  returned  to  normal.  However,  three  years  later,  sclerosing 
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intrahepatic  cholangitis  began.  The  alkaline  phosphatase  activity  rose  very- 
high  despite  low  seruni  bilirubin  levels.  Intrahepatic  obstruction,  for  instance, 
due  to  persistent  cholangitis  after  cholecystectomy,  is  characterized  by  almost 

normal  or  only  slightly  elevated  serum  bilirubin  with  very  high  alkaline  phos- 
phatase activity.  The  terminal  episode  was  hemorrhage  from  the  colon  and  op- 

eration reduced  from  intrahepatic  and  extrahepatic  venous  shunting  resulting  in 

ischemic  necrosis.  Shock,  cholestasis,  plus  whatever  the  thalassemia  minor  con- 
tributed, now  produced  the  veiy  severe  jaundice. 

In  conclusion,  the  reason  for  presenting  this  veiy  unusual  case  is  to  call 
attention  to  a  possible  complication  of  ulcerative  colitis  which  is  poorly  known. 

Final  Diagnosis:  1.  Sclerosixg  ixtr.\hepatic  cholaxgitis  producixg  bili.\ey 
CIRRHOSI.?.  WITH  BLEEDIXG  ESOPHAGEAL  VARICES.  2.  ChROXIC  ULCERATIVE  COLITIS 

(status  POSTCOLECTOMY  I  .  3.  TH-ALASSEMIA  mixor. 
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CASE  NO.  169 

This?  was  the  first  admission  of  a  five  month  male  infant  because  of  eyano.^is 

and  tachypnea  since  birth.  Tlie  cyanosis  deepened  during  crying  and  feeding. 
Physical  examination  revealed  the  infant  to  be  underdeveloped  and  cyanotic. 

Case  169,  Fig.  1.  Examination  of  the  chest  shows  the  heart  to  be  enlarged  to  the  left 

with  blunting  and  elevation  of  the  cardiac  apex.  There  is  straightening  of  the  upper  left 

heart  border  and  a  normal  pulmonary  artery  segment  is  not  seen.  There  is  flattening  of 
the  right  atrial  contour.  The  aortic  knob  cannot  be  identified  but  the  aorta  descends  to 

the  left  of  the  spine.  The  hilar  vessels  are  small  and  the  peripheral  pulmonary  arteries 
have  a  reticular  appearance. 

There  was  no  difference  in  the  degree  of  cyanosis  of  the  upper  and  lower  extremi- 
ties. The  liver  was  enlarged  although  there  was  no  significant  ])eripheral  venous 

engorgement.  A  harsh  systolic  murmur  was  heard  best  over  the  jiulmonic  area. 

An  electrocardiogram  showed  biatrial  enlargement  and  left  ventricular  hyjier- 
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trophy.  On  the  basis  of  the  cyanosis  and  the  left  ventricular  hypertrophy,  a  diag- 
nosis of  tricuspid  atresia  was  made.  A  chest  film  (Fig.  1 1  showed  the  heart  to  be 

enlarged  to  the  left.  The  apex  was  blunted  and  rounded,  proclucing  a  convex 

Case  169,  Fig.  2A.  Injection  of  contrast  material  into  a  right  antecubital  vein  shows  a 
normal  superior  vena  cava  v/ith  reflux  into  the  left  innominate  vein  (arrow).  The  right 
atrium  (RA)  is  enlarged  with  prominent  reflux  into  distended  hepatic  veins.  There  is  early 

visualization  of  the  left  atrium  (LA)  and  left  ventricle  (LV)  indicating  a  right  to  left  inter- 
atrial shunt.  Note  the  prominent  left  atrial  appendage  (1)  which  forms  a  portion  of  the 

left  heart  border.  There  is  a  triangular  area  (2)  between  the  right  atrium  and  left  ven- 
tricle in  the  area  of  the  normal  right  ventricle  which  is  not  filled  with  contrast  material. 

curve  to  most  of  the  left  cardiac  border.  The  interventricular  notch  could  not  be 

identified.  There  was  flattening  of  tlie  pulmonary  artery  segment.  The  right  atrial 
contour  was  less  prominent  than  normal.  The  descending  aorta  was  located  to 
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the  loft  of  tlio  spine  hut  the  aortic  knoh  could  not  l)c  identified.  The  pulmonary 
vasculature  was  markedly  decreased  and  had  a  reticular  appearance  often  asso- 

ciated with  collateral  circulation  arising  from  the  bronchial  arteries. 

Case  169,  Fig.  2B.  Film  taken  shortly  after  Fig.  2A  shows  a  siitlike  right  ventricle  (RV) 
with  thick  muscular  walls  and  no  outflow  tract.  The  pulmonic  valve  cannot  be  identified. 
The  left  ventricle  (LV)  is  large  and  globular.  Its  wall  is  thick.  The  aortic  valve  (AV)  is  in 
its  normal  position.  The  patent  ductus  is  in  a  plane  perpendicular  to  the  film  and  is  seen 
as  a  circular  area  of  increased  density  (D).  Both  pulmonary  arteries  are  hypoplastic. 
The  left  pulmonary  artery  can  be  seen  through  the  overlying  left  atrial  appendage  (3). 

.\  venous  angiocardiogram  showed  a  large  right  atrium  and  a  right  to  left 
shunt  at  the  atrial  level  ( Fig.  2A ) .  The  septal  defect  itself  could  not  i)e  visualized 
because  of  the  normal  obliquity  of  the  interatrial  septum  in  the  standard  frontal 
and  lateral  projections.  There  was  marked  reflu.x  of  contrast  material  into  large, 
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bulbous  hepatic  veins.  While  it  is  not  uncommon  to  see  some  hepatic  reflux  from 

the  right  atrium  in  normals,  the  marked  reflux  in  this  case  strongly  suggested 
right  atrial  hypertension.  In  sequence,  the  next  chamber  to  be  visualized  was  the 
left  ventricle,  filling  from  the  left  atrium.  A  dilated  aorta  arose  from  the  left 

ventricle,  the  aortic  valve  being  in  normal  position.  On  late  films  (Fig.  2B) ,  a 

Case  169,  Fig.  3A.  View  of  the  autopsy  specimen  looking  into  the  right  atrium  from 
above.  The  foramen  ovale  is  patent.  The  right  atrial  appendage  (white  arrow)  is 
large  and  the  trabeculae  hypertrophied.  The  tricuspid  annulus  (lower  right  arrow)  is 

very  small  and  stenotic.  The  opening  of  the  coronary  sinus  (lower  left  arrow)  is  immedi- 
ately adjacent  to  the  tricuspid  orifice. 

slitlike  right  ventricle  was  vi-sualized.  No  sign  of  a  right  ventricular  outflow 
tract  or  of  a  main  pulmonary  artery  was  seen.  There  was  a  patent  ductus  which 
filled  small  right  and  left  pulmonary  arteries.  The  angiocardiographic  diagnosis 

was  tricuspid  atresia,  pulmonary  atresia  and  hypoplasia  of  the  right  and  left  pul- 
monary arteries. 

Following  the  angiocardiogram,  the  patient's  condition  deteriorated  rapidly 
and  he  died  some  time  later.  At  autopsy  (Figs.  3A,  3B),  the  right  atrium  was 
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found  to  be  enlarged  and  hypertrophied.  The  foramen  ovale  was  patent  but  not 
enlarged.  A  tricuspid  valve  was  easily  identified.  The  annulus  of  this  valve  was 

small,  the  orifice  measuring  about  o  mm  in  diameter.  The  tricuspid  leaflets  were 

Case  169.  Fig.  3B.  View  of  the  heart  from  the  right  side,  the  lateral  wall  folded  back. 
The  stenotic  tricuspid  annulus  (upper  block  arrow)  has  been  opened.  The  septal  leaflet 
of  the  tricuspid  valve  (upper  white  arrow)  with  its  short  chordae  tendinae  (lower  white 
arrow)  is  seen  to  arise  from  the  wall  of  the  right  ventricle  below  the  annulus.  The  whitish 
endocardium  below  the  chordae  is  due  to  fibroelastosis.  The  right  ventricular  chamber  is 
small  with  hypertrophic  muscular  wall  (lower  black  arrow). 

small  and  not  completely  separated  from  each  other.  The  .<eptal  leaflet  arose 

from  the  right  ventricular  wall  below  the  annulus  as  in  Ebstein's  anomaly.  The 
chordae  tendinae  were  short.  The  right  ventricular  chamber  was  very  small  with 
greatly  hypertrophied  muscular  walls.  Its  endocardium  was  thickened  and  white, 
indicating  endocardial  fibroelastosis.  There  was  complete  pulmonary  atresia  and 



258 RADIOLOGICAL  NOTES 

an  intact  interventricular  septum.  The  aortic  valve  was  bicuspid  and  the  ascend- 

ing aorta  dilated.  A  patent  ductus  was  present,  leading  to  hypoplastic  pulmonar\' 
arteries. 

Tricuspid  stenosis  is  a  much  less  common  anomaly  than  tricuspid  atresia  and 

is  usually  associated  with  other  cardiac  defects.  These  children  are  cyanotic  be- 
cause of  the  high  grade  resistance  to  normal  right  atrial  emptying  offered  by  the 

stenotic  tricuspid  valve  and  therefore  the  prominent  shunting  of  unoxygenated 

blood  through  the  foramen  ovale  into  the  left  atrium.  In  addition,  the  right  ven- 
tricular pressure  is  elevated  because  of  the  pulmonary  atresia.  The  contour  of 

the  heart  reflects  the  hypoplastic  right  and  enlarged  left  ventricle.  There  is  some 
flattening  of  the  right  atrial  contour  even  in  the  presence  of  enlargement  of  this 
chamber  because  the  atrium  is  shifted  to  the  left  into  the  area  nonnally  occupied 

by  a  full-.sized  right  ventricle.  The  combination  of  tricuspid  stenosis  with  pul- 
monaiy  atresia  produces  essentially  the  same  clinical  and  roentgenographic  pic- 

ture as  tricuspid  atresia.  In  both,  there  is  a  history  of  cyanosis  from  birth  and  left 
ventricular  hypertrophy  on  the  electrocardiogram.  The  two  conditions  can  be 
differentiated  l>y  cardiac  catheterization  if  the  catheter  enters  the  right  ventricle 
from  the  atrium.  However,  because  of  the  small  size  of  the  tricuspid  orifice,  this 

is  unlikely.  Venous  angiocardiography  as  in  this  case  cannot  separate  the  two 
conditions  because  there  is  often  an  interventricular  septal  defect  associated  with 
tricuspid  atresia  and  the  right  ventricle  will  be  visualized  by  contrast  material 

from  the  left  ventricle.  When  the  right  ventricle  is  opacified  by  a  venous  injec- 
tion of  contrast  material,  the  diagnosis  of  tricuspid  stenosis  and  not  atresia  can 

be  made  if  a  second  and  selective  injection  is  made  into  the  left  ventricle.  The 
lack  of  demon.stration  of  an  interventricular  shunt  would  then  demonstrate  that 

the  right  ventricle  fills  from  the  right  atrium  and  therefore,  that  the  tricuspid 
valve  is  not  atretic. 

Case  Report:  Tricuspid  stexosis  axd  pulmoxary  atresl\. 
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CASE  NO.  170 

Almost  immediately  after  an  uneventful  delivery,  this  baby  was  noted  to  be 
cyanotic.  The  cyanosis  increased  when  slie  cried.  A  systolic  murmur  in  the  left 

parasternal  area  was  heard  at  this  time.  During  the  first  day  of  life,  signs  of  con- 
gestive failure  appeared  which  necessitated  digitalization.  An  electrocardiogram 

showed  right  axis  deviation.  Clinically,  complete  transposition  of  the  great  ves- 
sels was  suspected.  The  child  remained  in  poor  condition  and,  on  the  sixth  day. 

angiocardiography  was  performed  to  establish  the  diagnosis  and  to  enable  plan- 
ning of  a  surgical  ajiproach. 

A  roentgenogram  of  the  chest  (Fig.  1)  showed  the  lieart  to  be  enlarged  and 

"egg-shaped"  with  a  i)rominent  right  atrial  contour.  The  superior  mediastinum 
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was  narrow  and  neither  an  aortic  knol)  nor  a  main  pulmonary  artery  could  be 

identifieil.  There  was  an  increase  in  tlie  pulmonary  vasculature.  Foiu'  cc  of  Di- 
triokon  was  injected  manually  into  the  rif>;ht  saphenous  vein  and  serial  hiplane 

films  were  made  ( Fifis.  2A.  2B.  2C'  i .  The  ri<>;ht  atrium  was  enlarj^ed.  Contrast  was 
seen  to  flow  across  the  interatrial  septum.  The  left  atrium  and  ri<!;ht  ventricle 

were  opacified  sinuiltiineously.  The  aorta  arose  entirely  fi'om  the  l  i^ht  ventricle. 
The  aortic  A^alve  was  on  the  ri<j;ht  side  of  the  heart.  On  the  lateial  pi'ojection. 

Case  170.  Fig.  1.  A  film  of  the  chest  shows  the  heart  to  be  enlarged  and  "egg-shaped." 
The  right  cardiac  contour  is  very  prominent  and  there  is  a  localized  bulge  in  its  upper 

portion.  This  is  caused  by  the  large  right  atrium  and  its  dilated  appendage.  The  vascu- 
lar pedicle  is  narrow.  Neither  the  aortic  knob  nor  pulmonary  artery  can  be  identified. 

The  pulmonary  vasculature  is  prominent.  The  gastric  bubble  is  on  the  left  side. 

this  valve  was  located  higher  and  more  anteriorly  than  normal.  This  produced 
an  angular  contour  to  tiie  aortic  arch.  A  small  patent  ductus  was  present  but  the 

right  to  left  flow  was  not  sufficient  to  provide  good  visualization  of  the  pulmo- 
nary arteries.  The  roentgen  features  indicated  complete  trans])osition  of  the 

great  vessels.  The  child  ceased  some  time  after  the  jirocedure. 
Autopsy  revealed  a  large  right  atrium  with  a  dilated  and  jiatent  foramen 

ovale.  The  left  atrium  was  of  normal  size.  The  interventricular  septum  was  in- 
tact and  the  mitral  and  tricuspid  valves  normal.  The  aorta  arose  anteriorly  and 

to  the  right,  from  the  right  ventricle.  The  aortic  vahc  was  tricuspid.  The  pul- 
monary artery  arose  entirely  from  the  left  ventricle.  The  ])\dmonic  valve  was 

bicuspid.  A  small  jiatent  ductus  was  present. 
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In  complete  transposition  of  the  great  vessels,  the  systemic  and  pulmonary- 
circulations  are  separate.  All  venous  blood  from  the  body  returns  to  the  right 
side  of  the  heart  and  is  pumped  directly  into  the  aorta  and  peripheral  vessels. 
Life  is  possible  only  if  there  are  associated  anomalies  allowing  sufficient  blood 
to  be  shunted  between  the  two  circulations.  Almost  all  these  children  die  within 

Case  170.  Fig.  2A.  An  early  film  of  a  venous  angiocardiogram  in  the  frontal  plane 
shows  slight  reflux  into  hepatic  veins.  This  is  v/ithin  normal  limits.  The  right  atrium  (RA) 
is  slightly  enlarged  and  its  appendage  (unlabeled  arrow)  dilated  and  prominent.  The 
left  atrium  (LA)  is  opacified  through  a  right  to  left  interatrial  shunt  at  the  same  time  that 
contrast  material  can  be  identified  in  the  right  ventricle  (RV). 

the  first  year  of  life  but  there  are  rare  cases  reported  which  have  been  followed 
into  their  teens. 

The  narrow  vascular  pedicle  and  "egg-shaped"  heart,  when  present,  are  sug- 
gestive of  some  form  of  transposition.  However,  it  is  not  uncommon  for  this  ap- 

pearance to  be  lacking,  especially  in  the  neonatal  period.  The  diagnosis  can 

frequently  be  made  from  the  clinical  findings  but  confirmation  depends  on  an- 
giocardiography. On  the  angiocardiogram,  complete  transposition  must  be  dif- 

ferentiated from  tricuspid  atresia.  Both  conditions  are  associated  with  large 
right  atria,  right  to  left  interatrial  shunts  and  often,  a  patent  ductus.  The  key 
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Case  170.  Fig.  2B.  Film  made  0.5  seconds  after  Fig.  2A  shows  a  normally  placed 
right  ventricle  (RV).  The  aorta  arises  from  this  ventricle,  to  the  right  of  the  spine.  The 

aortic  valve  (AV)  is  situated  higher  than  normal.  The  large  right  atrium  (RA)  and  its  ap- 
pendage (arrow)  are  still  opacified. 

Case  170.  Fig.  2C.  In  the  lateral  projection,  the  relationship  of  the  right  atrium  (RA) 

and  right  ventricle  (RV)  is  normal.  The  aortic  valve  (AV)  is  situated  anteriorly  in  continu- 
ity with  the  right  ventricle.  This  causes  a  widening  of  the  curve  of  the  aortic  arch.  The 

aortic  end  of  the  patent  ductus  (D)  can  be  seen. 

to  the  differentiation  lies  in  identifying  the  ventricular  chamber  that  opacifies 

first.  In  complete  transposition,  in  the  frontal  plane,  the  right  ventricle,  innne- 
diately  adjacent  to  the  right  atrium,  fills  promptly  and  empties  into  the  aorta. 

When  tricuspid  atresia  is  present,  there  is  a  triangular  area  to  the  left  of  the  tri- 
cuspid valve  which  remains  nonopacified  even  though  contrast  material  is  seen 

in  a  ventricular  chamber.  This  is  the  area  of  the  right  ventricle  and  will  fill  on 
later  films  only  if  there  is  an  interventricular  septal  defect.  Tricuspid  atresia 

may  be  associated  with  complete  transposition  of  the  great  vessels.  In  such  in- 
stances, the  diagnostic  features  of  both  conditions  will  be  evident. 

Case  Report:  Complete  traxspositiox  of  the  great  vessels. 
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CASE  NO.  171 

This  si.x  year  old  girl  had  been  completely  well  until  two  years  prior  to  ad- 
mission wlien  she  began  to  have  attacks  of  dyspnea  and  palpitations  which  some- 
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times  lasted  as  long  as  a  day  or  two.  These  attacks  would  occur  suddenly,  with- 
out warning,  were  usually  associated  with  nausea  and  would  end  prouiptly 

following  vomiting.  During  one  such  episode,  she  was  found  to  have  a  supra- 
ventricular tachycardia  with  a  rate  of  240  per  minute.  When  this  was  finally 

broken  with  digitalis,  a  murmur  could  be  heard  and  the  child  was  referred  for 

Case  171.  Fig.  1.  Film  of  the  chest  shows  the  heart  to  be  slightly  enlarged  and  globular 
in  shape.  There  is  a  suggestion  of  an  aortic  knob  on  the  left  (1)  but  a  pulmonary  artery 

segment  cannot  be  identified.  The  left  main  bronchus  (2)  is  bowed  upwards  slightly,  sug- 
gesting the  presence  of  left  atrial  enlargement.  The  vascular  pedicle  is  narrow.  The 

pulmonary  vasculature  is  normal  although  the  right  hilar  vessels  are  less  prominent 
than  usual. 

further  evaluation.  There  was  no  history  of  cyanosis,  recurrent  respiratory  in- 
fections or  exercise  intolerance. 

Physical  examination  was  entirely  normal  except  for  auscultation  of  the  heart. 
A  grade  IV  blowing  systolic  murmur  was  heard  best  along  the  left  sternal  border 

in  the  third  and  fourth  intercostal  spaces  and  a  short,  mid-diastolic  murmur  was 
audible  just  below  the  left  nipple.  The  electrocardiogram  revealed  atypical  left 
bundle  branch  block.  The  clinical  impression  was  ventricular  septal  defect  with 

a  diastolic  flow  murmur.  Several  observers  suggested  the  possibility  of  mitral  in- 
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sufficiency.  Roentgen  examination  of  the  cliest  (Fig.  ll  showed  a  glohiihir, 
slightly  enlarged  heart  with  rounding  and  elevation  of  the  apex.  There  ai)|)eared 

to  be  a  small  aortic  knoh  normally  located  on  the  left  side.  The  left  main  bron- 
chus was  slightly  elevated  suggesting  left  atrial  enlargement.  The  ])ulmonary 

vasculature  was  normal.  A  specific  diagnosis  could  not  be  made  from  these  films 

but  they  were  consitlereil  compatil)le  with  a  small  vi'ntricular  sejjtal  defect. 

Right  heart  catheterization  revealed  normal  i)ressures  and  oxygen  satui'ations 

Case  171.  Fig.  2A.  Frontal  plane.  Fig.  2B.  Lateral  plane.  The  aorta  (AO)  arises  from  a 
ventricular  chamber  situated  on  the  left  side  of  the  heart  and  anteriorly  (VI).  The  walls 
of  this  ventricle,  particularly  anteriorly,  are  thickly  trabeculated.  The  aortic  valve  (AV) 

is  in  the  position  normally  occupied  by  the  pulmonic  valve.  The  coronary  artery  (C)  aris- 
ing from  the  right  aortic  cusp  has  the  distribution  of  a  left  coronary  artery.  A  second 

coronary  artery  is  not  seen.  There  is  prominent  regurgitation  of  contrast  material  from 
the  ventricle  into  the  left  atrium  (LA). 

in  the  right  atrium  and  ventricle.  Desjjite  considei'able  manipulation,  it  was  not 
possible  to  enter  the  pulmonary  artery.  Because  of  the  possibility  of  a  small 
interventricular  septal  defect  not  demonstrable  by  oxygen  studies  (see  Case  No. 
157,  Radiological  Notes) ,  it  was  decidetl  to  do  a  left  ventricular  angiocardiogram. 

A  J-shaped  catheter  was  passed  via  the  left  brachial  artery  through  the  aortic 
valve  and  Ditriokon  injected  with  a  pressure  syringe  (Figs.  2A,  2B).  At  first 
glance,  the  ventricle  from  which  the  aorta  arose  appeared  to  be  the  left  ventricle 
since  it  was  on  the  left  side  of  the  heart  and  regurgitation  into  the  left  atrium 
could  be  seen.  However,  this  ventricular  chamber  was  located  anteriorly  as  seen 

on  the  lateral  projection,  and  its  walls  were  thickly  trabeculated.  The  outflow 
tract  of  this  ventricle  was  situated  on  the  left  side  of  the  heart  and  anteiiorly. 
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These  features  are  characteristic  of  an  anatomical  right  rather  than  left  ven- 
tricle. The  aortic  valve  was  high  on  the  left  side  of  the  heart  and  located  ante- 
riorly where,  in  the  normal  heart,  the  pulmonic  valve  should  be  seen.  The  ascend- 

ing aorta  curved  gradually  towards  the  midline  and  descended  in  its  normal 
position,  to  the  left  of  the  spine.  In  the  lateral  projection,  the  coronary  artery 
arising  from  the  right  or  anterior  aortic  sinus  had  the  distribution  of  a  normal 

left  coronary  artery.  The  angiographic  findings  were  characteristic  of  "corrected 

Case  171.  Fig.  3A.  Frontal  film  of  a  venous  angiocardiogram  shows  the  right  atrium 
(RA)  to  be  normal  in  position  and  configuration.  The  venous  ventricle  (V2),  filled  from 
the  right  atrium,  has  a  peculiar  shape  caused  partly  by  the  indentation  on  its  left  border 

produced  by  the  enlarged  arterial  ventricle.  Its  walls  show  no  trabeculation  and  no  in- 
fundibulum  is  seen.  The  pulmonic  valve  (PV)  is  lower  than  normal  and  in  the  midline.  The 
pulmonary  artery  (PA)  is  centrally  located  and  bifurcates  symmetrically. 

Case  171.  Fig.  3B.  A  lateral  film  made  at  the  same  time  as  Fig.  3A  shows  the  venous 
ventricle  (V2)  to  be  located  in  the  same  frontal  plane  as  the  arterial  one  (Fig.  2B).  The 
pulmonary  artery  (PA)  arises  further  posteriorly  than  does  the  aorta.  It  is  overlapped  by 

the  right  atrial  appendage  (RA).  A  prominent  ledge  (arrow)  is  seen  between  the  pulmo- 
nary artery  and  the  anterior  wall  of  its  ventricle. 

transposition  of  the  great  vessels."  In  addition,  during  ventricular  systole,  there 
was  significant  regurgitation  of  contrast  material  into  a  large  but  normally 
placed  left  atrium. 

At  a  subsequent  date,  a  venous  angiocardiogram  was  done  to  visualize  the 
right  side  of  the  heart  (Figs.  3A,  3B,  3C).  Once  more,  the  course  of  the  blood 
flow  appeared  normal.  The  venous  blood  entered  a  normal  appearing  right 
atrium.  This  emptied  into  a  peculiarly  shaped  ventricular  chamber  which  led 

into  the  pulmonary  artery.  Although  functioning  as  a  right  ventricle,  this  cham- 
ber had  the  anatomical  characteristics  of  a  left  ventricle.  Its  wall  was  smooth, 

without  trabeculation,  and  there  was  no  evidence  of  an  infundibulum.  It  was  lo- 
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catecl  to  the  right  of  the  arterial  ventricle.  The  pulmonary  artery  was  in  the  mid- 
line so  that  the  right  and  left  branches  appeared  symmetrical  in  the  frontal 

plane.  In  the  lateral  view,  the  pidmonary  artery  was  set  back  on  its  feeding  ven- 
tricle and  was  not  Hush  with  the  anterior  ventricular  wall  as  is  seen  in  the  normal 

heart.  We  have  seen  this  "ledge"  between  the  })ulmonic  valve  and  the  ventricle 
in  every  case  of  corrected  transposition  anil  feel  that  it  is  characteristic  of  pos- 

terior placement  of  the  pulmonary  artery.  The  i)ulmonic  valve  was  situated 
slightly  behind  and  at  a  lower  level  than  the  aortic  valve.  A  later  film  showed 

normal  pulmonic  veins  entering  the  enlarged  left  ati'ium  (Fig.  3C). 

Case  171.  Fig.  3C.  A  frontal  film  during  the  levocardiogram  phase  shows  the  pulmonic 
veins  emptying  into  the  normally  located  and  normally  shaped  left  atrium.  The  left 
atrium  is  moderately  enlarged. 

The  term  "corrected  transposition"  is  used  in  a  physiological  sense.  Desjjite 
the  transposition  or  reversed  relationship  of  the  i)ulmonary  artery  and  aorta,  the 

sequence  of  blood  flow  is  normal.  A'enous  blood  leaves  the  heart  via  the  pul- 
monary artery  and  enters  the  lungs  and  arterial  blood  leaves  via  the  aorta  to  sup- 

ply the  body.  In  "uncorrected"  transposition,  the  aorta  carries  unoxygenated 
blood  to  the  systemic  circulation.  A  uniciue  and  additional  feature  in  most  cases 
of  corrected  transposition  is  inversion  of  the  ventricular  chambers.  Venous  blood 
flows  from  the  right  atrium  into  the  anatomical  left  ventricle  and  out  into  the 
pulmonary  artery.  Oxygenated  blootl  returns  from  the  lungs  to  the  left  atrium, 
into  the  anatomical  right  ventricle,  and  thence  into  the  aorta.  There  are  in  fact 
several  different  patterns  of  corrected  transposition  since  the  two  atria,  the  two 
ventricles  and  the  great  vessels  can  be  reversed  independently  of  each  other.  The 

case  illustrated  demonstrates  the  most  common  ])attern  of  corrected  transposi- 
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tion.  Usually,  the  mitral  and  tricuspid  valves  remain  with  the  anatomically  cor- 
rect ventricle  so  that,  in  this  case,  the  regurgitation  from  the  arterial  ventricle  is 

probably  tlirough  a  defective  tricuspid  valve.  Corrected  transposition,  in  itself, 

is  generally  of  no  consecjuence  to  the  patient.  However,  it  is  almost  always  asso- 
ciated with  other  congenital  cardiac  defects  which  determine  the  clinical  picture. 

Case  Report:  Corrected  traxspositiox  of  the  great  vessels  with  inx'Ompe- 
TEXCY  OF  the  .\RTERIAL  .U  RICVLO-VE.XTRICULAR  V.\LVE. 
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CASE  NO.  172 

This  boy  was  first  seen  at  the  age  of  eleven  months  because  of  retarded  devel- 
opment and  for  evaluation  of  a  heart  murmur  that  was  detected  during  the  sec- 

ond month  of  life.  There  was  no  clear  history  of  cyanosis  or  tachypnea.  However, 

during  his  hospital  stay,  several  observers  described  a  dusky  color  of  his  finger- 
tips and  perioral  region.  Physical  examination  suggested  enlargement  of  the 

heart.  There  was  a  grade  IV  systolic  murmur  heard  loudest  along  the  left  sternal 
border  and  associated  with  a  thrill  palpable  over  the  cardia  apex.  The  pulmonic 

second  sound  was  loud  and  snapping  in  quality  but  not  split.  The  electrocardio- 
gram showed  right  ventricular  hypertrophy.  Cardiac  catheterization  was  per- 

formed at  this  time.  There  was  a  significant  step-up  in  the  oxygen  concentration 
at  the  level  of  the  right  atrium.  The  catheter  could  be  passed  across  the  septum 
into  the  left  atrium.  There  was  a  questionable  further  increase  in  oxygenation  in 
the  right  ventricle  suggesting  a  second  left  to  right  shunt  at  this  level.  The  right 
ventricular  pressure  was  high,  93/13  mm  Hg.  The  pulmonary  artery  could  not 

be  catheterized.  During  an  attempt  to  maneuver  the  catheter  into  the  pulmo- 

nary artery,  the  aorta  was  entered  from  the  right  ventricle.  The  peripheral  arte- 
rial blood  showed  oxygen  desaturation.  The  findings  were  interpreted  as  being 

indicative  of  a  pentalogy  of  Fallot  (tetralogy  plus  an  interatrial  septal  defect). 

No  corrective  procedure  was  undertaken  at  this  time.  The  child  had  several  sub- 
sequent hospital  admissions  because  of  repeated  respiratory  infections  but  there 

was  no  limitation  of  his  activity  except  on  most  vigorous  exercise. 
At  the  age  of  four  years,  he  was  readmitted  to  the  hospital  for  further  study. 

The  physical  findings  were  essentially  unchanged.  A  film  of  the  chest  (Fig.  1) 
showed  the  heart  to  be  enlarged  in  its  transverse  diameter.  There  was  a  localized 

bulge  in  the  upper  left  cardiac  contour  in  the  region  where  the  "third  ventricle" 

is  seen  in  some  cases  of  infundibular  stenosis.  "Whether  the  cardiac  enlargement 
was  due  only  to  right  ventricular  enlargement  or  to  enlargement  of  both  ventri- 

cles could  not  be  definitely  determined.  The  pulmonary  vasculature  was  in- 
creased as  seen  with  a  left  to  right  shunt.  The  roentgen  diagnosis  at  this  time  was 

ventricular  septal  defect  with  pulmonic  stenosis.  Repeat  cardiac  catheterization 

showed  a  2.0  vol.  per  cent  oxygen  step-up  in  the  right  atrium  and  a  further  in- 
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crease  of  1.4  vol.  per  {'{>nt  in  the  ri^^ht  ventricle.  Hoth  the  |)ulnionary  artery  and 
tlie  aorta  were  entered  from  the  right  ventriele.  Pre.<sures  were  as  follows:  rijiiit 

ventricle — 97  10.  main  jiulnionary  artery — 15  6  and  aorta — 94  1").  A  pull- 
through  tracing  from  pulnionai  y  artery  to  right  ventricle  showed  an  intei  nuMliate 

pressure  area  in  the  infundihulum.  These  findings  indicatt'd  hoth  pulmonic 
valvidar  and  infundibular  stenosis,  an  inteiatrial  and  an  intei  ventriculai-  septal 
defect.  The  perijjheral  oxygen  desatui-ation  and  the  oxygen  step-U])  in  the  right 

Case  172.  Fig.  1.  A  chest  film  shows  the  heart  to  be  enlarged,  the  contour  suggesting 
right  ventricular  enlargement.  A  bulge  along  the  upper  left  heart  border  (arrow)  is 

caused  by  a  dilated  infundibular  chamber  ("third  ventricle").  The  aortic  knob  is  small 
but  in  normal  position.  The  pulmonary  vessels  are  increased  in  prominence  and  the  hilar 
shadows  are  large.  This  is  strongly  suggestive  of  a  left  to  right  shunt. 

side  of  the  heart  indicated  that  the  shunt  was  bidirectional.  A  selective  right 
ventricular  angiocardiogram  was  performed  hut  the  findings  apjieared  to  be 

equivocal.  About  a  year  later,  a  retrograde,  selective,  left-sided  angiocardiogram 
was  done  via  the  brachial  artery. 

The  venous  (Fig.  2l  and  arterial  (Fig.  3A.  3B  i  angiocardiograms  showed  the 
same  features.  Two  ventricular  cavities  were  seen  in  normal  relationship  to  each 
other.  However,  both  great  vessels  arose  from  the  right  ventricle.  The  aorta  was 
to  the  right  of  the  pulmonic  artery  and  in  the  same  frontal  j)lane.  Both  valves 
were  located  in  the  same  horizontal  plane.  The  left  ventricle  had  no  outflow  tract. 
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It  received  blood  in  a  normal  fashion  from  the  left  atrium  and  emptied  through 
the  septal  defect  into  the  right  ventricle.  On  the  late  films,  at  the  time  of  visuali- 

zation of  the  left  atrium,  there  was  reopacification  of  the  right  atrium  because  of 

Case  172.  Fig.  2.  Lateral  projection  of  a  selective  right  ventricular  angiocardiogram. 
The  catheter  has  been  passed  through  the  inferior  vena  cava  and  right  atrium  into  the 
right  ventricle  (RV).  There  is  a  large  interventricular  septal  defect  (1).  Contrast  material 
shunted  from  right  to  left  across  this  defect  opacifies  the  small  left  ventricle  (LV)  which 
has  no  outflow  tract.  There  is  some  regurgitation  through  the  mitral  valve  into  the  left 
atrium  (LA).  The  aortic  valve  (AV)  is  seen  to  be  related  only  to  the  right  ventricle. 

the  left  to  right  shunt  at  this  level.  In  the  frontal  plane  (Fig.  3A ) ,  infundibular 
stenosis  and  the  dome  formed  by  the  stenosed  pulmonic  valve  could  be  identified. 
The  roentgen  findings  demonstrated  both  great  vessels  arising  from  the  right 



RADIOLOGICAL  NOTES 
269 

v(Mitriolo,  infundibular  and  pulmonic  valvular  stenosis,  interatrial  and  inter- 
ventricular septal  defects. 

Origin  of  both  i!;reat  vessels  from  the  i-i<^lit  \('ntricle  is  a  I'ai'e  anomaly  and 
re([uires  an,<j;iocardiou;i'ai)liy  for  a  definite  jireoperat ive  diagnosis.  Fiom  the  clini- 

Case  172.  Fig.  3A.  Retrograde  angiocardiogram  via  the  aorta.  The  catheter  has  been 
passed  via  the  brachial  artery,  through  the  aorta,  and  into  the  right  ventricle  (RV).  The 

aortic  valve  (AV)  is  to  the  left  of  its  normal  position  and  is  continuous  with  the  right  ven- 
tricle. The  pulmonary  outflow  tract  is  in  normal  position.  There  is  a  weblike  infundibular 

stenosis  (1).  The  pulmonic  valve  leaflets  in  systole  form  a  dome  (PV)  indicating  valvular 

stenosis.  The  dilated  segment  between  the  two  stenotic  areas  (2)  represents  a  "third 
ventricle."  There  is  also  coarctation  of  the  left  pulmonary  artery  (3)  at  its  point  of  origin. 

cal  and  therapeutic  point  of  view,  the  i)resence  or  absence  of  i)ulmonic  and  or 
infundibular  stenosis  is  of  great  importance.  When  pulmonic  stenosis  is  present, 
tiie  clinical,  hemodynamic  and  electrocardiograiihic  findings  may  be  identical 
with  those  seen  with  a  severe  tetralogy  of  Fallot.  Visualization  of  the  blind  left 

ventricle  with  both  great  vessels  coming  from  the  right  establishes  the  differen- 
tial diagnosis.  However,  in  some  cases,  the  left  ventricle  is  never  clearly  outlined 

because  there  is  too  much  dilution  of  the  contrast  material  in  the  atria  to  out- 
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Case  172.  Fig.  3B.  Lateral  film  made  at  the  same  time  as  Fig.  3A.  The  right  ventricle 
(RV)  is  large  and  its  wall  heavily  trabeculated.  The  small  left  ventricle  (LV)  is  filled  via 
the  interventricular  septal  defect.  The  undersurface  of  the  aortic  valve  (AV)  can  be 
identified.  The  pulmonic  valve  (PV)  partly  overlaps  the  aortic  valve  and  is  at  essentially 

the  same  level.  Just  before  this  film  was  made,  there  was  an  extra-systole  and  contrast 
material  flowed  into  the  pulmonary  artery  before  the  aorta.  This  is  consistent  with  the 
smaller  resistance  in  the  pulmonary  than  in  the  systemic  circulation. 

line  the  ventricle  on  the  levocardiogram  and  the  right  to  left  interventricular 

shunt  is  too  small  for  adequate  opacification.  The  level  of  the  aortic  and  pul- 
monic valves  is  important.  In  the  normal  and  in  tetralogy  of  Fallot,  the  aortic 

valve  is  lower  in  position  than  the  pulmonic  valve.  When  both  great  vessels 
arise  from  the  right  ventricle,  the  two  valves  are  at  the  same  level.  In  addition, 
in  tetralogy,  it  is  usually  possible  to  visualize  the  aorta  astride  the  ventricular 
septum  and  the  septal  defect. 
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In  the  absence  of  i)ulnionie  stenosis,  the  cHnical  |)icture  is  most  easily  con- 
fused with  that  of  a  hirge  ventiicvihir  septal  defect  or  a  single  ventricle.  Again, 

differentiation  dejiends  on  demonstration  of  the  relationships  of  the  great  vessels 

and  tlie  presence  of  two  ventricular  chambers.  Wlu'n  i)oth  great  vessels  arise 
from  the  riglit  ventricle,  the  degree  of  peripheral  oxygen  desaturation  may  vary 

greatly  from  patient  to  patient.  This  is  determined  by  the  degree  of  admixture 
of  venous  and  arterial  blood  in  the  right  ventricle.  It  is  not  unconnnon  to  have 
streamlining  of  the  flow  from  the  left  ventricle  through  the  sei)tal  defect  and 

into  the  aorta.  The  oxygen  saturation  of  the  aortic  l)lood  will  then  be  apjireci- 
ably  higher  than  that  of  the  pulmonary  artery. 

Case  Report:  Both  gre.\t  ve.'^skls  arisix(;  krom  thk  rkiht  vkntriclk  with 
PI  LMOXIC  STENOSIS. 
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Renal  Excretion  of  Urate  Loads  in  Gouty  and  Xongouty  Man.  Lawrence  Ber- 

ger,  M.D.,  T'sai  F.  Yu,  M.D.,  and  Alexander  B.  Gutman,  IM.D. 
Rapid  intravenous  urate  loading  in  man  yields  titration  curves  showing 

marked  splay  and,  even  at  the  largest  loads  tolerated,  usually  equivocal  satura- 
tion of  reabsorptive  capacity,  presumably  because  of  concurrent  tubular  secre- 

tion and  distinct  urate  reabsorptive  and  secretory  Tm's.  Berliner  et  al.  (J.  Clin. 
Invest.  1950)  found  an  apparent  reabsorptive  Tm„r  of  ca  15  mg/min  in  normal 

man;  Lathem  and  Rodnan  (Arthr.  &  Rheum.  1961)  report  ca  10  mg/min  nor- 
mally and  widely  divergent  values,  20  mg/min  or  more,  in  gout.  In  the  present 

study,  7  nongouty  and  7  gouty  subjects,  all  with  Ci„uiin  >  100  ml/min  except  one, 

were  infused  with  urate  at  progressively  increasing  rates  to  20-32  mg/min  I  total 
dose  usually  ca  2  Gm)  and  maximal  P,jr  13-16  mg%.  As  F„r  increased,  in  both 
gouty  and  nongouty  net  T„r  increased  in  parallel.  The  net  Tur  curve  in  both 

groups  began  to  flatten  out  at  about  Fur  14  mg/min,  maximally  at  Fur  16-19  mg  ' 
min  with  net  Tur  11-14  mg/min.  No  apparent  reabsorptive  Tmur  could  be  un- 
ecjuivocally  demonstrated  for  either  group,  despite  attainment  of  maximal  Fur 
to  25  mg/min,  net  Tur  to  18  mg/min  (13  mg/100  ml  gfr)  and  Fur/net  Tur  to  1.6. 
Witliin  both  groups  there  was  considerable  spread,  with  complete  overlap.  Under 
the  conditions  of  the  experiments,  the  gouty  and  nongouty  exhibited  no  distinct 
differences  in  net  Tur  or  other  parameter  at  any  eciuivalent  Pur  or  Fur  level. 

Pathology  of  Lupus  Nephritis.  Edith  Grishman,  M.D.,  Jacob  Churg,  M.  D.. 
Willy  Mautner,  M.D.,  and  Y.  Suzuki,  IM.D. 

Renal  changes  in  systemic  lupus  erythematosus  were  studied  by  means  of  20 
biopsies  and  at  25  autopsies.  Electron  microscopy  was  performed  in  ten  biopsy 
specimens.  Changes  in  the  capillary  walls  and  in  the  intercapillary  spaces,  focal 
areas  of  necrosis  and  hematoxylin  bodies  were  observed  in  the  glomeruli. 

The  capillary  walls  showed  two  apparently  closely  related  lesions:  deposits  of 
granular  material  and  thickening  of  the  basement  membranes.  The  deposits 
tended  to  localize  in  the  basement  membrane  proper  in  the  form  of  small  electron 
dense  patches.  They  were  also  seen  under  the  endothelium  and,  in  the  later 

stages,  between  the  basement  membrane  and  the  epithelium  (podocytesl.  Pro- 
gression of  basement  membrane  changes  led  to  splitting  into  two  or  more  layers 

and  eventually  to  actual  breaks  in  its  continuity.  The  capillary  wall  changes 

correspond  to  the  well-known  wire  loo))  lesions.  They  differ  from  alterations  in 
other  diseases  associated  with  deposits  such  as  glomerulonephritis,  nephrotic 
syndrome  of  adults  (membranous  glomerulonephritis),  diabetes  and  toxemia  of 
pregnancy,  each  of  which  shows  a  characteristic  pattern. 

The  intercapillary  spaces  showed  proliferation  of  mononuclear  cells  and  of 
tortuous  basement  membrane  branches  accompanied  by  deposits  similar  to  those 
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in  the  capillary  wall.  Marked  expansion  and  eventual  fil)rosis  of  the  intereapil- 
lary  spaces  led  to  capillary  collajjse  and  obsolescence  of  the  glomeruli.  The 
characteristic  focal  necrosis  of  glomerular  loops  ai)peared  to  be  unrelated  to  the 
granular  deposits  or  to  the  intercapillary  clianges. 

The  significance  of  the  dei^osits  and  their  relation  to  the  basement  membrane 
and  the  basement  membrane  branches  will  be  discussed  and  the  effect  of  steroid 

thcrajn'  upon  the  pathology  of  the  renal  disease  will  be  evaluated. 

Factors  which  Enhance  and  Inhibit  Ancjiotcnsin  II-P'-^^  Degradation  in  Cohn 
Plasma  Fractions.  Robert  L.  Wolf,  M.D.,  Milton  jMendlowitz,  M.D.,  Julia  Pick, 
B.S.,  and  Xosrat  Naftchi,  M.S.  (Supported  by  grants  from  The  National  Heart 
Institute  and  The  American  Heart  Association.) 

Plasma  from  untreated  primary  l)enign  hypertensive  patients  degrades  a 

greater  quantity  of  angiotensin  II-P'^^  in  I'itro  tlian  jilasma  from  normotensive 
or  secondary  renal  hypertensive  patients.  The  per  cent  angiotensin  II-I^^^  de- 

graded is  increased  by  prior  heat  inactivation  of  the  i)lasma.  Twelve  Cohn 

plasma  fractions  were  employed  in  order  to  identify  the  plasma  components  re- 

sponsible for  these  observations.  ^Mixtures  of  angiotensin  II-P^^  and  the  Cohn 

fractions  were  refrigerated  for  24  hours  at  4°  C  and  then  analyzed  by  paper 
radiochromato-electrophoresis  following  whicli  the  strips  were  assayed  for  ra- 

dioactivity. Separate  angiotensin  H-P^^  and  1-131  peaks  of  radioactivity  were 
demonstrated  on  the  radiochromatograms  and  the  areas  beneath  the  peaks  were 

automatically  computed  by  using  an  integrating  count  circuit  of  a  linear  rate- 
meter  attached  to  a  dual  channel  recorder.  When  the  concentration  of  protein 

in  the  Cohn  fractions  was  less  than  1  mg/ml  there  was  no  angiotensin  II-P^* 
degradation.  The  per  cent  angiotensin  II-I^^^  degraded  was  greater  than  15  per 
cent  when  the  concentration  of  fractions  I.  IV-4,  IV-5,6  was  between  5  and  10 

mg  ml.  The  per  cent  angiotensin  II-P'*^  degraded  by  fraction  V  was  increased 

tenfold  by  prior  incubation  at  57°  C  for  30  minutes.  The  presence  of  a  heat  labile 

inhibitor  of  angiotensin  H-I^''^  degradation  with  the  elcctrophoretic  and  cold- 
ethanol  characteristics  of  albumin  is  suggested  by  these  results. 

Electrophysiology  of  the  Brain  Stem  Oculomotor  System.  Howard  P.  Krieger, 
M.D.  (Aided  by  Grant  B1040,  x.i.n.b.d.,  u.s.p.h.s.) 

The  brain  stem  oculomotor  system  in  alert,  cervically  transected  cats  was  in- 
vestigated with  electrophysiologic  technics.  The  vestibular  nuclei  or  the  brain 

stem  oculomotor  system  lying  between  the  vestibular  and  third  nerve  nuclei  were 

stimulated  electrically.  The  evoked  response  in  the  tliird  nerve  rootlets  and  con- 
comitant evoked  eye  movements  were  studied. 

The  vestibular-third  nerve  pathways  were  found  limited  to  the  paramedian 
zone  but  did  not  constitute  a  histologically  discrete  structure.  These  pathways 
included  but  were  not  limited  to  the  median  longitudinal  fasciculus.  Both  slow 
and  fast  conduction  systems  were  found  in  these  pathways.  These  two  systems 
were  differentially  affected  by  anoxia,  anesthesia  and  repetitive  stimulation. 
Paired  vestibular  stimuli  enabled  measurement  of  the  duration  of  the  effect  of 

a  single  vestibular  stimulus.  Alteration  of  frequency  of  stimulation  adduced  evi- 
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dence  that  to  effect  eye  movement  summation  is  required  at  the  third  nerA-e  nu- 
cleus. 

These  findings  may  help  in  part  to  define  the  physiology-  of  the  clinical  effects 
of  anesthesia,  brain  stem  disease  and  depressed  states  of  consciousness  on  eye 
movements. 

Histochemical  Correlation  of  Glucose-6-Phosphatase  Activity  ivith  Develop- 

ment of  Hepatocellular  Carcinomas  in  Rats  fed  3^Me-DAB.  Stanley  Goldfarb, 
M.D..  and  Frederick  G.  Zak.  M.D. 

Rats  fed  3^!Me-DAB  show  gradual  loss  of  hepatic  glucose-6-phosphatase 
iG-6-Pasei  actiA-ity  and  subsequently  many  hepatocellular  carcinomas.  The 
reversibility  of  the  G-6-Pase  loss  was  studied  in  animals  fed  3^Me-DAB  for 

different  time  inten'als  and  returned  to  nonnal  diet.  Because  of  the  heterogeneity 
of  the  liver  tissue,  a  histochemical  rather  than  chemical  approach  was  employed. 

One  group  was  fed  the  dnag  for  26  days,  a  total  dosage  known  to  induce  car- 
cinomas in  low  incidence,  and  then  fed  a  normal  diet.  At  the  time  of  discontinu- 

ation, livers  showed  severe  injure,  loss  of  hepatocellular  basophilia  and  rather 

dift'use  decrease  in  G-6-Pase  activity.  After  four  months  on  normal  diet  the 
injured  parenchyma  was  almost  completely  replaced  by  normal  liver  and  G-6- 
Pase  actiAnty  was  practically  normal.  A  second  group  was  fed  the  drug  for  39 

days  in  a  dosage  knov\-n  to  induce  carcinomas  in  high  incidence.  Striking  hepatic 
nodular  alterations,  many  of  them  regenerative  in  type,  was  associated  with  focal 

retuiTi  of  G-6-Pase  activity.  Animals  retm-ned  to  normal  diet  showed  persistent 
large  foci  of  swollen  cells  with  decreased  G-6-Pase  actiA-ity  and  overall  lessening 
of  regenerative  acti\nty.  Carcinomas  deficient  in  G-6-Pase  were  present  in  high 
incidence  three  months  after  discontinuation.  Therefore,  persistent  nodules  of 

G-6-Pase  deficient  cells  appear  to  be  associated  with  induction  of  hepatocellular 
carcinoma. 

The  Occurrence  of  Extracellular  Enzyme-Carrying  Granules  in  Organs  of  the 
Reticuloendothelial  System.  Hans  H.  Baruch.  M.D. 

Cells  of  the  reticuloendothelial  system  are  characterized  by  the  presence  of 

high  acid-phosphatase  actiAity  which  can  be  demonstrated  by  histochemical 
staining.  This  actiAity  is  localized  within  cytoplasmic  granules  (phagosomes! 
which  may  be  identical  with  the  lysosomes  of  de  Duve.  Administered  foreign 

substances  engulfed  by  phagocytic  cells  are  found  within  these  enzyme-contain- 
ing organelles.  It  was  noted  that  in  addition  to  the  intracellular  acid-phosphatase 

containing  gi-anules.  there  are  present  in  the  lymph-nodes,  spleen  and  thymus  of 
the  rat  under  various  experimental  conditions  such  as  administration  of  typhoid 
vaccine.  Cytoxan  and  various  colloids,  similar  extracellular  granules.  These  are 
also  present  to  a  lesser  extent  in  apparently  noraial  animals. 

These  gi'anules  are  interpreted  as  representing  phagosomes  of  phagocytic  cells 
which  have  been  released,  probably  due  to  the  death  of  the  cell  but  possibly  also 
by  extrusion  from  living  cells.  Their  presence  in  normal  animals  suggests  that 

this  may  be  a  physiological  response  which  is  intensified  in  the  presence  of  var- 
ious agents  affecting  the  reticuloendothelial  system.  It  is  suggested  that  the  pres- 
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ence  extracellularly  of  enzyino-cont:iiiiini>;  particles  may  provide  a  moohanisin 
by  which  the  enzymatic  decomposition  of  forei<2;n  substances  may  continue  for 
a  period  of  time  even  after  the  death  of  the  phajiocytic  celL 

Vasolastine  in  the  Treatment  of  A>i(iin<i  Pectoris:  A  Preliininnrii  Report.  Harry 
L.  Jaffe,  M.D..  and  Emanuel  Stein.  M.D. 

Vasolastine  contains  three  enzymes:  lipase-citro<ienast',  amino-oxydase  and 
tyrosinase-tryptase,  and  has  been  used  in  Euroju'  in  treating  arteriosclerosis, 
particularly  coronary  and  cerebral.  Animal  experiments  suggest  that  Vasolastine 
prevents  or  cures  artificially  induced  atherosclerosis.  It  is  believed  to  remove 
lipoids  and  calcium  de])osits  from  the  walls  of  arteries,  and  it  has  been  shown 
to  restore  their  elasticity  to  a  varying  degree. 

During  tlie  past  year  27  patients  with  chronic  angina  have  been  treated  with 

Vasolastine  for  not  less  than  six  months  in  order  to  diminish  the  effect  of  spon- 
taneous remissions,  the  i)sychological  factor  and  of  seasonal  changes.  All  had 

failed  to  respond  to  the  usual  medical  therapy  and  some  also  to  one  or  more  spe- 
cial procedures  (radioiodine,  radiotherapy,  inteinal  mannnary  ligation).  A  de- 

tailed history  of  the  angina  and  effort  cajnicity  was  kept  before  and  after  treat- 
ment. 

Two  cc  of  Vasolastine  were  injected  intramuscularly  twice  weekly.  If  im- 
provement occurred  after  several  months,  the  interval  was  lengthened.  Not  a 

single  local  or  general  reaction  has  been  noted.  The  anticiiKited  difficulty  in 

evaluating  therapy  in  angina  was  encountered.  Aiijiroximately  two-thirds  were 

considered  to  show  significant  imi)ro'\'ement,  i.e..  they  were  able  to  walk  at  least 
eight  or  ten  l)locks,  as  against  one  to  three,  and  reciuired  75  per  cent  fewer  nitro- 

glycerin tablets.  A  significant  number  of  patients  continued  to  improve  after 
stopping  the  injections;  others  had  to  resume  them.  Treatment  of  a  large  series 
is  essential  to  confirm  these  initial  encouraging  results,  this  will  be  done  in  a 
double  blind  study. 
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Dr.  \\'iltr('(l  (".  Hulsc  ilivd  suddenly  following  a  coi'onary  occlusion  on  Janu- 
ary 9,  1962,  after  a  concert.  The  ciicunVstances  of  his  death  typify  an  active 

cultural,  professional  and  charitable  life  lived  fully  and  jiroductively. 
He  was  born  in  Germany  in  1900,  the  son  of  a  doctor;  his  wife  and  two 

brothers  are  also  physicians.  As  is  the  European  custom,  he  selected  his  medical 

training  at  three  universities:  The  University  of  Wurzburg.  I'niversity  of  ]\Iunich 
and  the  University  of  Breslau,  receiving  his  M.D.  degree  in  1924.  Like  other 
German  fraternity  students,  he  bore  scars  of  fencing  duels.  He  met  his  wife  at 
the  University  and  married  in  1929.  He  jiracticed  in  Berlin  as  a  pediatrician  and 

child  psychiatri.'^t  from  1928  to  1933.  A  great  honor  there  to  so  young  a  Jewish 
physician  was  his  election  to  the  executive  coiiiniittee  of  the  equivalent  of 

our  county  medical  society.  He  also  served  as  editor  of  two  medical  journals. 
He  left  Germany  in  1933.  Previously,  despite  a  warning,  he  courageously 

issued  a  jwlitical  statement  which  led  to  a  short  ini])risonment.  He  went  to 
Paris  and  finally  to  Tunisia  where  he  practiced  until  receiving  a  United  States 
visa  in  1935. 

Settling  in  New  York,  he  immediately  became  very  active  in  medical  and 

community  affairs.  He  worked  diligently  for  his  less  fortunate  refugee  com- 
patriots. He  started  a  philanthropic  organization  for  German  refugees,  the 

Blue  Card,  and  continued  as  its  president  until  his  death.  He  initiated  the 
German-Jewish  club  which  later  became  known  as  The  New  World  Club.  He 

founded  and  was  jM-esident  of  an  Immigrants'  Conference.  He  edited  a  German 
publication  "The  Aufbau,  an  American  weekly,"  which  changed  under  his 
direction  from  a  small  monthly  ))aper  to  a  weekly  with  a  circulation  of  25,000. 

One  may  wonder  how  he  could  do  so  much  connnunity  work  since  he  served 
as  a  consultant  psychiatrist  for  the  Salvation  Army,  the  Lenox  Hill  Hospital, 
The  Mount  Sinai  Hospital  and  later  the  Northport  Veterans  Administration 
Hospital,  the  Hillside  Hospital,  the  Community  Service  Society  of  Long 

Island,  the  Sheltering  Arms  Children's  Service,  the  Guild  of  the  Jewish  Blind 
and  the  Foster  Care  Division  of  the  Department  of  Welfare.  For  a  period  he 
was  Clinical  Associate  Professor  of  Psychiatry  of  New  York  State  University 

and  in  January  1962  assumed  a  similar  appointment  at  the  Albert  Einstein 
Medical  School.  He  was  a  recognized  outstanding  leader  and  contributor  to 

group  psychotherapy  and  served  as  Presitlent  of  the  Eastern  (iroup  Psychother- 
apy Association  from  1959  to  1961,  and  currently  a  nominee  for  President  of  the 

American  Group  Psychotherapy  As.sociation.  In  1961  he  became  President  of 

the  New  York  Council  of  Child  Psychiatry.  He  published  over  seventy  profes- 
sional papers.  He  was  a  Diplomate  of  the  American  Board  of  Pediatrics  and 
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the  American  Board  of  Neurology  and  Psychiatry  in  C'liikl  Pi^ychiatry,  and  a 
fellow,  in  addition  to  other  niembershii)!*,  of  the  American  Psychiatric  Associa- 

tion, the  American  Orthopsycliiatric  Association,  the  American  Academy  of 
Child  Psychiatry,  and  the  New  York  Academy  of  ̂ Medicine. 

We  had  our  most  close  association  in  the  development  of  the  Child  Psychiatry 
Division  of  The  Mount  Sinai  Hospital.  He  came  to  the  hospital  originally  in 
1936,  working  in  child  psychiatry  with  Dr.  Ira  Wile  of  the  Department  of 

Pediatrics.  He  interrupted  thi.-^  work  to  enlist  in  the  United  States  Army  early 

in  World  War  II,  and  served  as  a  Major  o\'erscas  in  England,  Normandy, 
Belgium  and  Paris.  Afterwards,  he  advanced  at  our  hospital  from  Senior  Clini- 

cal Assistant  Psychiatrist  to  Adjunct  Attending  Psychiatrist  and  Associate 

Attending  Psychiatrist.  Though  a  few  years  ago  he  went  "off  service"  due  to  the 
age  ruling,  he  continued  by  request  as,an  active  teacher  in  our  training  program. 

These  accomplishments  give  only  a  small  perspective  of  the  scope  of  the  man. 
A  linguist,  a  voracious  reader,  interested  in  music,  art  and  theatre;  and  always 
a  sincere  helpful  friend  and  a  considerate  humane  person,  he  helped  innumerable 
people.  Even  many  of  his  closest  associates  knew  very  little  al)out  these  efforts 
conducted  with  unusual  modesty  and  humility. 

He  is  survived  by  his  wife,  Ilsa,  a  daughter  Irene,  and  two  grandchildren. 

Abram  Bl.\u,  yi.D. 

for  the 
Editorial  Board 
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LEOXARl)  KLIIIU  FIELD 

1910-1962 

Leonard  Klihu  Field  died  on  Fel)niai'y  6,  1962.  On  this  day  the  ho8])ital  lost 
a  most  devoted  worker;  his  patients,  a  dedicated  and  sineere  physician;  whih' 

his  many  friends  and  colleagues  have  been  depi'ived  of  the  association  of  a 
truly  warm  liuman  l)ein<f. 

Dr.  Field  was  born  in  Brooklyn,  New  York  City  on  Auji;ust  14,  1910;  he  at- 
tended the  University  of  Pennsylvania,  where  in  1936  he  received  his  doctorate  in 

medicine.  He  intei-ned  at  The  Beth  Israel  Hospital,  New  York  City  from  1936- 
1937,  and  successively  served  as  Fellow  in  Pathology,  at  The  Mount  Sinai 

Hospital,  New  York  City,  from  1937-1939  and  as  resident  in  medicine  at  the 

:Montefiore  Hospital,  New  ̂ 'ork  City  1939-1940.  He  then  returned  to  The 
Mount  Sinai  Hosi)ital,  New  York  City  where  he  was  research  assistant  in 
cardiology,  and  Senior  Clinical  Physician  of  the  Caidiac  Clinic.  In  addition,  he 

jiarticipated  as  a  faculty  member  of  Columbia  University  for  post-graduate 
teaching  since  1947.  He  was  a  lucid  and  splendid  lecturer.  During  the  war. 
Major  Leonard  Field  had  l)een  assigned,  in  the  main,  to  the  South  Pacific  from 

1941-1946  where  he  served  as  electrocardiogra])her,  chief  laboratory  officer, 
and  cardiologist  of  his  Station  Hosi)ital.  On  ]March  21.  1950  his  marriage  to 
Beatrice  Epstein  brought  the  joyful  companionship  he  so  much  deserved. 

In  1953  Leonard  Field  was  invited  to  join  the  attending  staff  of  The  Hosjjital 
for  Joint  Diseases,  in  New  York  City,  where  in  1956  he  was  advanced  to  the 

status  of  Associate  Physician,  which  he  held  concurrently  with  the  ])osition  of 
cardiologist  to  the  hosjiital  to  the  time  of  his  death.  He  was  a  member  of  The 

New  York  Academy  of  ̂ Medicine,  the  American  Federation  of  Clinical  Ke- 
search.  The  New  York  Pathological  Society,  the  American  College  of  Cardi- 

ology, The  American  Society  of  Clinical  Pathologists,  the  American  Heart 
Association,  the  American  College  of  Physicians,  in  addition  to  the  American 
^ledical  Association  and  its  county  subsidiaries. 

Despite  the  time  devoted  to  a  busy  practice  and  clinical  and  teaching  hospital 
resi)onsibilities,  Leonard  Field  was  actively  engaged  in  investigative  cardiology, 
and  indeed,  made  a  number  of  significant  contributions  to  the  medical  literature, 
some  of  which  have  already  been  alluded  to  as  classics  in  the  field  of  cardiology. 

Untiring  Dr.  Field,  moreover,  found  the  time,  the  interest  and  energy  to  con- 
scientiously particijjate  in  his  synagogue  and  world  zionist  programmes.  Here, 

as  well,  he  proved  himself  to  have  been  a  jwtent  force  and  an  esteemed  and 
effectual  worker.  Finally,  with  so  many  admirable  attributes,  his  greatest 

qualities  were  his  deep  warmth,  gentleness,  and  compassionate  tolerant  under- 
standing. It  was  an  honored  ])rivilege  to  have  been  numbered  amongst  his 

many  friends. 
Hexrv  Hor.v,  M.I). 

for  the Editorial  Boartl 
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PATTERNS  OF  BONE  CHANGE  IX  THE 
RETICULOEXDOTHELIOSES 

JOHN  E.  MO.SELEY.  M.D. 

New  York,  A'.  Y . 
Histiocytosis  X 

(Eosinophilic  Granuloma,  Letterer-Siwe  Disease 
AND  ScHULLER-ChRISTIAN  DiSEASEj 

For  some  time  now  evidence  has  been  accumulating  from  many  quarters 

which  appears  to  support  the  concept  that  eosinophilic  granuloma,  Letterer-Siwe 
disease  and  Schiiller-Christian  disease  are  interrelated  manifestations  of  the 

same  basic  pathologic  process  fl-6).  Lichtenstein  (7j,  reviewing  his  own  patho- 
logical material  and  that  of  others,  has  concluded  that  the  pathologic  common 

denominator  of  all  three  syndromes  is  an  inflammatory  histiocytosis  which, 
at  least  for  the  present,  has  been  designated  histiocytosis  X.  This  concept, 
however,  cannot  be  considered  proved  as  yet  and  there  are  those,  like  Otani  (8) , 
who  hold  strong  opinions  to  the  contrary.  Nevertheless,  there  is  a  variety  of 
conditions  included  in  this  disease  complex  which  cannot  be  satisfactorily 
classified  if  one  adheres  too  rigidly  to  the  traditional  terminology  embracing 

three  distinct  diseases.  Not  infrequently  it  is  impossible  for  a  pathologist,  view- 
ing a  single  biopsy  specimen,  to  state  confidently  in  which  category  a  particular 

patient  belongs  and  multiple  biopsies  taken  from  different  areas  of  the  same 

patient  may  show  characteristics  consistent  with  all  three  conditions.  Further- 
more, one  cannot  be  certain  when  confronted  with  a  single  lesion  whether  the 

disease  will  remain  localized  or  will  .subsequently  become  disseminated. 

Until  the  etiologj'  or  etiologies  of  these  conditions  are  discovered  and  their 
true  pathogenesis  is  accurately  described  it  may  be  less  confusing  to  consider 

them  within  the  framework  of  Lichtenstein's  classification.  He  has  suggested 
that  histiocytosis  X  be  divided  into  three  phases  of  a  single  disease  process:  1) 
histiocytosis  X  localized  to  bone.  The  lesion  may  be  solitary  or  multiple 

(^eosinophilic  granuloma) ;  2j  acute  or  subacute  disseminated  histiocytosis  X 
(  Letterer-Siwe  disease)  and  3)  chronic  disseminated  histiocytosis  X  (Schiiller- 
Christian  disease).  It  should  be  fully  appreciated,  however,  that  in  some  in- 

stances a  localized  condition  may  become  disseminated,  an  acute  case  may 
become  chronic  and  a  chronic  case  may  show  acute  exacerbation.  Nevertheless, 
despite  the  fact  that  some  cases  tend  to  be  transitional,  the  clinical  features  of 

each  of  the  three  syndromes  generally  remain  distinct  enough  to  warrant  indi- 
vidual descriptions. 

Clinical  Syndromes 

Histiocytosis  X  localized  to  bone  (eosinophilic  granuloma).  Eosinophilic 
granuloma  was  first  described  by  Otani  and  Ehrlich  (  9  l  and  by  Lichtenstein 

From  the  Department  of  Radiolog}',  The  Mount  Sinai  Ho.?pital,  New  York  29.  X.  Y. 
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and  Jaffe  ( 10)  as  a  solitary  hone  lesion.  Since  their  (lescri])tions  lesions  of  similar 

histological  api)earancc  have  been  found  as  multiple  tlefects  in  the  skeleton 
and  have  been  (k'luonstrated  in  extraskeletal  locations.  When  these  lesions  re- 

main localized  to  tlie  skeleton  without  constitutional  evidence  of  generalized 

disease  they  represent  the  mildest  form  of  histiocytosis  X  and  have  an  excellent 

prognosis.  This  condition  occurs  predominantly  in  infants,  (Children  and  yoiuig 
adults  although  it  may  he  seen  occasionally  in  older  adults.  Avery  et  al.  Ill) 
have  reported  a  solitary  eosinophilic  granuloma  of  the  frontal  hone  in  a  patient 

sixty-one  years  of  age.  Although  i)ractically  any  hone  may  he  involved,  there 
is  a  predilection  for  the  hones  of  the  skull,  pelvis  and  extremities.  There  may  he 
some  mild  fever  hut  when  symptoms  are  present  they  are  referrahle  to  the  local 
lesion  and  consist  of  local  i)ain.  swelling  and  occasionally  heat.  The  histologic 
picture  is  characterized  hy  large  num])ers  of  eosinophils,  histiocytes  which  may 
or  may  not  show  lipidization  and  areas  of  focal  necrosis. 

Acute  or  subacute  disseminated  histiocytosis  X  i  Letterer-Siwe  disease). 
Disseminated  disease  marked  hy  a  rapidly  progressive  course  is  most  often 
seen  before  the  age  of  two  years.  It  may  he  encountered,  however,  in  young 
adults.  The  clinical  picture  of  this  syndrome  may  also  appear  terminally  in 
chronic  disseminated  histiocytosis.  There  is  evidence  of  a  debilitating  disease 
with  fever,  generalized  lymphadenoinithy,  hepatosi)lenomegaly  and  freciuently 
otitis  media.  A  hemorrhagic  tendency  gives  rise  to  petechiae  and  jiurpura. 
There  is  a  progressive  anemia.  The  skeleton  may  or  may  not  show  radiogra])liic 
evidence  of  bone  destruction.  When  bone  lesions  are  present  they  are  similar 

in  appearance  to  those  seen  in  eosinophilic  granuloma  and  SchuUer-C'hristian 
disease  although  Saenger  and  Johansmann  1 12 1  have  descril)ed  widening  of  the 
medullary  cavities  and  thinning  of  the  cortices  in  one  of  their  cases.  There  are 

characteristic  cutaneous  manifestations  which  consist  of  discrete  yellowish- 
brown  niaculoi)a])ular  lesions  or  papules  with  a  red  border  and  yellow  center. 
These  occur  most  often  over  the  face  and  trunk  hut  may  he  found  elsewhere. 
Whitish  macules  may  develop  on  the  palate  and  tongue.  Weeping  erosions  and 
tender  swellings  sometimes  develop  in  the  axillary,  genital  anfl  jierianal  regions. 
It  is  common  for  cutaneous  lesions  to  be  the  first  manifestation  of  the  disease. 

Review  of  the  literature  on  this  syndrome  will  reveal  numei'ous  cases  in  which 
infants  presented  with  cutaneous  lesions  the  nature  of  which  was  not  appre- 

ciated until  some  weeks  or  months  later  when  other  evidences  of  the  disease 

became  apparent.  Tiny  nodular  densities  due  to  histiocytic  infiltration  may 

appear  diffusely  scattered  throughout  the  lungs.  These  may  sinnUate  dis- 
seminated hematogenous  tuberculosis.  Secondary  infection  is  conunon  and 

a  bronchopneumonia  may  become  superimposed.  If  survival  is  ])rolonged  the 

interstitial  granulomatous  lesions  may  he  associatetl  with  pulmonary  em- 
physema. Such  an  appearance  can  be  difficult  or  impossible  to  differentiate  from 

fibrocystic  disease  of  the  pancreas.  In  an  occasional  case,  lung  lesions  may 
be  the  predominant  finding  early  in  the  course  of  the  disease.  This  syndrome 

should  certainly  be  inckuled  in  the  dift'erential  diagnosis  of  diffuse  interstitial 
l)ulmonary  lesions  in  infants,  the  list  of  which  has  grown  considerably  in  the 
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past  few  years.  As  a  rule  the  condition  runs  a  rapidly  fatal  course  in  a  few 
months  or  possibly  a  year  or  two ;  but  it  is  not  always  fatal  and  may  occasionally 

become  chronic  or  develop  a  remission.  Cases  have  been  reported  which  ter- 
minated in  a  monocytic  leukemia  (13)  and  we  have  also  seen  one  which  came 

to  such  an  end.  Histologically  the  predominant  picture  is  that  of  a  proliferation 
of  nonlipidized  histiocytes  but  eosinophils  and  lipoid  containing  histiocytes 
may  be  present  in  varying  proportions. 

Chronic  disseminated  histiocytosis  X  (Schiiller-Christian  disease).  This  syn- 
drome of  chronic  disseminated  disease  begins  perhaps  most  commonly  within 

the  first  five  years  of  life  but  may  be  encountered  at  all  ages  up  to  middle 

adult  life.  Its  course  may  include  sijontaneous  remission  or  periods  of  improve- 
ment and  the  ultimate  prognosrs  is  relatively  good  compared  to  that  of  the 

Letterer-Siwe  syndrome.  In  a  recent  review  of  29  cases  (11)  the  mortality 
was  13  per  cent.  Earlier  descriptions  of  this  syndrome  considered  the  classic 

triad  of  skull  defects,  diabetes  insipidus  and  exophthalmos  to  be  typical.  Analy- 
ses of  most  series  of  recent  cases,  however,  indicate  that  the  concurrent  exist- 

ence of  all  three  elements  of  the  triad  is  the  exception  rather  than  the  rule  (11, 
14).  Actually  one  or  two  of  these  signs  are  apt  to  be  found  in  conjunction  with 
several  other  manifestations.  Chronic  otitis  media  is  a  common  finding  and, 
in  fact,  is  the  most  frequent  presenting  complaint.  Skin  lesions  and  mucous 

membrane  ulcerations  may  appear  and  resemble  those  seen  in  Letterer-Siwe 
syndrome.  Loose  teeth  have  been  a  common  finding  and  are  not  infrequenth^ 
one  of  the  initial  complaints.  Hepatosplenomegaly  and  lymphadenopathy,  al- 

though at  times  outstanding,  are  not  as  common  as  is  generally  considered. 
Anemia  is  relatively  infrequent  and  Avery  et  al.  (11)  found  it  to  be  rare  in 
their  29  cases.  There  may  be  pleural  and  pulmonary  involvement  which  may 
remain  asymptomatic  and  resolve  after  varying  periods  of  time  but  in  some 
instances  the  diffuse  bilateral  interstitial  infiltrations  may  result  in  fibrosis, 
honeycombing  of  tlie  lungs  and  eventual  cor  pulmonale  and  right  heart  failure. 

Spontaneous  pneumothorax  has  been  reported  in  a  number  of  cases.  The  histo- 
logic findings  include  lipidized  and  nonlipidized  histiocytes,  eosinophils  and 

fibrosis.  Lipidized  histiocytes  tend  to  predominate.  Attention  has  been  called 
above,  however,  to  the  perplexing  histologic  variations  that  may  occur  in  these 
syndromes. 

Bone  Lesions  in  Histiocytosis  X 

The  Letterer-Siwe  syndrome  typically  runs  a  rapid  course  and  may  eventuate 
in  early  death  without  the  development  of  radiograj^hically  demonstrable  bone 
lesions.  A  certain  percentage  of  these  cases,  however,  do  show  roentgen  evidence 
of  skeletal  involvement  at  some  time  during  the  course  of  the  disease  but  the 

incidence  of  bone  lesions  is  decidedly  less  in  the  Letterer-Siwe  syndrome  than 
in  the  Schiiller-Christian  syndrome.  In  the  latter  syndrome  extraskeletal  mani- 

festations without  demonstrable  bone  lesions  may  be  evident  for  var\'ing  lengths 
of  time  but  continued  follow-up  of  these  patients  will  show  eventual  bone 
involvement  in  the  vast  majority  of  them.  More  commonly,  however,  bone 
lesions  are  demonstrable  fairlv  earlv.  Nevertheless,  it  should  be  understood  that 
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since  the  early  ilescriptions  of  these  syrKh'omes  we  have  come  to  learn  that 
the  demonstration  of  bone  defects  is  not  necessanj  for  the  diagnosis  of  either 

one  of  them.  Eosinopliilic  5z;ranulonia,  on  tiie  other  hand,  hy  the  ])resently  ac- 

cejjted  definition,  always  shows  sinp;k'  or  iuulti})U'  h'sions  hx'alized  to  the  skel- 
eton. 

In  acute  and  chronic  disscniinated  disease  the  findin<i;  of  hone  lesions  may 
he  of  paramount  imjiortance  in  ariiving  at  an  early  dia<>;nosis.  Although  the 
classic  triad  of  skull  defects,  diahetes  insipidus  and  exophthalmos  is  a  widely 

known  feature  of  Schiiller-Christian  syndionie.  the  less  familiar  hut  fretiueiitly 
present  manifestions  of  the  two  syndromes  are  all  too  often  the  presenting  com- 

plaints and  offer  many  diagnostic  i)ossii)ilities.  In  such  instances  one  is  not  likely 
to  ohtain  any  real  help  from  l)l()od  studies  or  other  laboratory  aids  short  of 

biopsy  and  the  roentgen  skeletal  findings  may  provide  the  first  clue  to  the  diag- 
nosis. 

The  bone  lesions  which  occui'  in  the  vai'ious  forms  of  histiocytosis  X  are 
radiograijhically  indistinguishable  and  are  due  to  destruction  of  bone  Ijy  granu- 

lomatous tissue  composed  ])rinci])ally  of  reticuloendothelial  cells  and  their  de- 
rivative cells,  the  histiocytes.  It  should  be  noted  that  Saenger  and  .lohansmann 

( 12)  have  observed  widening  of  the  medullary  cavity  and  thinning  of  the  cortex 

in  one  of  their  five  reported  cases  of  Letterer-»Siwe  disease.  Although  osteoporosis 

may  develop  as  these  children  become  more  debilitated,  widened  medullai-y 
cavities  and  unusual  cortical  thinness  have  not  been  a  feature  of  any  case  we 
have  observed.  In  practic(dli/  all  studies  the  bones  of  the  skull  are  those  jnost 

coniinonlt/  affected.  The  i)elvis,  femurs  and  ribs  are  also  connnon  sites  of  in- 
volvement l)Ut  any  bone  may  be  involved.  It  is  often  stated  tliat  the  bones  of 

the  hands  and  feet  and  the  epiphyses  are  not  affected  but  lesions  in  the  tarsal 
and  carpal  bones,  the  metatarsals  and  metacarpals  and  phalanges  may  be  seen 
occasionally  and  epiphyseal  lesions,  though  rare,  may  also  occur.  While  the 

bone  lesions  are  primarily  destructive  and  I'esult  in  areas  of  increased  lucency 
the  characteristics  of  any  jiarticular  lesion  will  dejx'nd  on  its  stage  of  evolution 
when  seen  and  whether  or  not  it  has  been  previously  subjected  to  radiation  or 
other  therapy.  Early  lesions  may  consist  of  round  or  oval  areas  of  rarefaction 
of  various  sizes  in  the  medullary  portion  of  the  bone,  i  Fig.  1 1 .  These  most  often 
have  well  defined  margins  but  no  jierij^heral  bone  condensation.  Such  a  lesion 
may  be  single  or  the  lesional  area  may  be  involved  by  multi])le  circumscribed 
zones  of  radiolucency  which  are  grouped  together  and  in  some  cases  appear  to 
overlap  each  other  (Fig.  2).  An  interesting  feature  of  some  lesions  is  beveling 

of  the  edges  which  appears  to  add  the  dimension  of  depth.  This  three-dimen- 
sional appearance  has  been  a  significant  diagnostic  factor  in  our  experience.  On 

occasion  two  areas  differing  in  degree  of  rarefaction  overlap  with  the  appearance 

of  a  ''hole  within  a  hole"  iFig.  3).  This  feature  also  has  substantial  diagnostic 
value.  Less  often  the  lesions  may  be  poorly  circumscribed,  the  periphery  merg- 

ing with  normal  bone.  In  some  cases,  notably  in  the  long  bones,  bone  destruction 
may  be  uneven  and  the  resulting  appearance  is  one  of  coarse  reticulation  of  the 
involved  area  by  strands  of  surviving  bone. 

As  the  granulomas  expand  there  is  pressure  atrophy  of  the  adjacent  cortex 
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which  becomes  scalloped  along  its  inner  margin.  The  cortex  eventually  may 
be  destroyed  or  pathological  fractures  may  develop  at  the  site  of  the  lesion. 

In  the  long  bones,  particularly  when  the  cortex  is  destroyed  by  the  disease  proc- 
ess, there  may  be  periosteal  new  bone  formation  which  occurs  in  single  or  mul- 

FiG.  1.  Letterer-Siwe  Syndrome.  There  are  multiple  well-circumscribed  areas  of  bone 
destruction  in  both  femora.  A  large  lesion  in  the  left  femur  is  eroding  the  inner  margin  of  the 
cortex.  The  patient  was  a  20  month  old  male  who  was  normal  during  his  first  year  except  for 
persistent  seborrhea  involving  the  scalp  and  eyebrows.  During  the  early  part  of  his  second 
year  skin  erosions  developed  in  the  perianal  and  genital  regions.  A  few  months  later  papular 
eruptions  appeared  on  his  face  and  trunk  and  several  lumps  were  palpated  on  his  head.  On 
admission  to  the  hospital  he  was  found  to  have  an  elevated  temperature,  hepatosplenomegaly 
and  anemia.  Skin  and  lymph  node  biopsy  revealed  proliferating  histioc3'tes  and  occasional 
foam  cells. 
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tiple  layers.  The  appearance  may  simulate  Ewin^s's  sarcoma  or  osteomyelitis 
(Fig.  4,  5).  Periosteal  reaction  is  not  seen  with  skull  lesions  nor  is  it  always  seen 
in  areas  of  cortical  destruction  in  long  bones.  Altliough  exiiansion  of  affected 

Fig.  2.  Schuller-Chrislian  Syndrome.  There  is 
an  extensive  area  of  involvement  in  the  shaft 
of  the  right  humerus.  Overlapi)ing  and  confluent 
areas  of  destruction  have  scalloped  the  inner 
aspect  of  the  cortex  and  perforated  it  in  some 
places  with  resultant  "layer"  type  periosteal  re- action. The  patient  was  a  four  year  old  female 
with  multiple  bone  involvement,  unilateral  ex- 

ophthalmos, loose  teeth,  papular  and  petechial 
skin  lesions,  and  shght  hepatomegaly.  The 
spleen  was  not  palpable  and  there  was  no  ane- 
mia. 

ribs  is  commonly  seen,  expansion  of  the  shaft  of  a  long  bone  is  uncommon.  What 
appears  to  be  expansion  in  most  instances  is  widening  of  the  bone  contour  l)y 
periosteal  layering  and  not  true  dilatation. 

With  spontaneous  healing,  or  after  therapy,  the  destructive  area  tends  to 
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Fig.  4.  Eosinophilic  Granuloma.  There  is  a  large  sharply  marginated  area  of  destruction 
in  the  medullaiy  cavity  of  the  right  femur.  The  adjacent  cortex  i.s  eroded  and  there  is  a 
midtiple  layer  or  onion  skin  type  of  periosteal  reaction.  There  were  no  other  bone  lesions. 
The  patient  was  a  five  year  old  male  whose  complaint  was  pain  in  the  riglit  tiiigh  and  localized 
tenderness.  Biopsy  report  was  eo.sinophilic  granuloma.  The  lesion  was  curetted.  No  new 
lesions  have  appeared  during  four  years  of  observation. 
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develop  a  sclerotic  periphery.  If  healing  progresses  the  degree  of  rarefaction 
diminishes,  the  area  loses  its  margination  and  gradually  blends  with  the  sur- 

rounding bone  until  finally  it  no  longer  can  be  seen.  During  this  process  when 

Fig.  5.  Schuller-Christian  Syndrome .  There  is 
an  area  of  destruction  in  the  midshaft  of  the 
right  humerus.  There  has  been  shght  dilatation 
of  the  bone  in  the  invoh-ed  area.  The  regional 
cortex  is  thinned  and  eroded  in  some  places  with 
resultant  la^-er  type  perio.steal  reaction.  The 
patient  had  multiple  bone  involvement,  ex- 

ophthalmos, loose  teeth,  draining  ears,  mild 
hepatomegaly  and  interstitial  pulmonary  in- filtrations. 

rarefaction  is  only  slight  the  lesion  sometimes  can  be  appreciated  only  by  the 
regional  cortical  scalloping  (Fig.  6). 

In  some  cases,  on  the  other  hand,  healing,  particularly  after  roentgen  therapy, 
may  be  characterized  by  osteosclerosis.  The  trabeculae  in  the  involved  area 
increase  in  number  and  thickness  and  there  may  be  new  bone  laid  down  along 
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the  inner  aspect  of  the  cortex.  Eventually  the  lesion  is  replaced  by  sclerotic 
bone  which  in  time  may  itself  resolve  leaving  a  com))letely  normal  appearance. 
Demonstrable  bone  lesions  may  appear  and  progress  with  surprising  rapidity. 
On  serial  examinations  large  lesions  may  be  seen  to  disappear  completely  within 

Fig.  7.  Schiiller-C hristian  Syndrome.  There  are  poorly  marginatetl  lesions  in  both  tibiae. 
The  large  defect  in  the  left  tibia  has  a  beveled  edge  which  creates  the  impression  of  depth. 
In  some  areas  of  both  bones  the  cortex  is  scalloped  and  perforated  and  there  is  periosteal 
reaction.  There  is  a  cortical  lesion  in  the  right  fibula. 

two  or  three  months.  During  the  same  interval,  new  well-developed  lesions  may 
appear  in  the  same  bone.  Many  lesions  persist  for  long  periods,  however,  or 

show  only  very  slow  resolution  (Figs.  7-9) . 
Although  most  of  these  granulomas  arise  in  the  medullary  cavities  occasion- 

ally some  of  them  appear  to  originate  in  the  cortex  (Fig.  7).  Cortical  lesions 
may  also  perforate  and  give  rise  to  periosteal  reaction. 
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The  Flat  Bones 

The  skull,  pelvis,  ribs  and  scapulae  are  common  sites  of  involvement  and 

lesions  in  these  hones  have  some  characteristics  wiiich  warrant  special  mention. 

Fig.  8.  Scliiilki-Chri.slian  Syndrome.  This  is  the  same  patient  shown  in  Fis-  "  one  year  and seven  months  later.  The  areas  of  destruction  have  been  replaced  by  new  bone.  During  the 
interval  between  examinations  the  patient  had  been  on  corticosteroid  therapy.  The  general- ized demineralization  of  the  bones  resulted  from  administration  of  the  steroids. 

The  skull  is  the  most  frequently  involved  part  of  the  skeleton  in  all  three  syn- 
dromes. Other  parts  of  the  skeleton  may  he  involved,  however,  in  the  absence 

of  skull  lesions.  ̂ \"hiie  any  portion  of  the  skull  may  be  affected,  the  calvarium 
is  the  site  most  often  involved.  The  lucent  lesions  may  vary  considerably  in 
size  and  shape  and  can  range  from  tiny  lucent  defects  to  large  irregular  and 

conglomerate  areas  which  have  a  map-like  appearance.  In  this  latter  instance 
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the  appearance  is  referred  to  as  the  "geof^raphic"  skull  and  is  highly  diagnostic of  acut€  or  chronic  disseminated  histiocytosis  X  (Fig.  10-121.  As  these  lesions 
heal,  spontaneously  or  after  therapy,  they  lo.se  their  well-defined  borders.  Wells 

Fio.  9.  Schulkr-Chnxtian  Syndronu .  There  .ire  old  healmie  le.<ion.«  together  with  newer 
destructive  lesion.s  in  the  shaft.*  of  both  femora.  The  patient  had  l^een  given  roentgen  therapy 
to  these  sites  and  was  on  steroid  therapy  at  the  time  of  thi,*  examination. 

(15)  has  described  an  area  of  opacity  within  the.«e  rarefactions  in  lesions  diag- 

nosed as  eosinophilic  granuloma,  the  "button  sequestrum"  of  Wells.  i)ut  such 
an  appearance  must  be  uncommon.  The  lesions  rapidly  extend  beyond  the  con- 
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fines  of  the  diploe  and  perforato  tlie  inner  or  outer  table  or  both.  Character- 

istically, there  is  no  periostt'al  reaction  as  may  be  seen  when  the  cortices  of 
long  bones  are  perforated.  The  granulomatous  lesions  may  extend  epidurally 

and  may  invade  the  brain.  When  the  base  of  the  skull  is  involved  there  is  fre- 
quently destruction  of  the  temporal  bone  on  one  or  both  sides  and  lesions  in  the 

mastoids  and  petrous  jwrtions  of  the  bone  are  common.  Otitis  media  is  one 

Fig.  10.  Li  tlti  f  r-Siwe  Syndrome.  There  are  laigt-  irregular  and  conglomerate  areas  of 
destruction  in  the  frontal  and  parietal  bones.  In  the  frontal  bone  one  of  the  smaller  lesions 
has  perforated  the  outer  table. 

of  the  most  common  presenting  complaints  in  disseminated  disease  and  is  usually 
associated  with  demonstrable  involvement  of  the  temporal  bone.  Avery,  et  al. 

ill  I  found  demonstrable  changes  in  the  temporal  bone  in  three-fourths  of  their 
patients  with  otitis  media.  Lesions  in  the  base  of  the  skull  may  be  seen  without 
calvarial  involvement.  Destructive  lesions  of  the  sella  turcica  and  sphenoid  are 
less  common  and  may  or  may  not  be  as.sociated  with  diabetes  insipidus.  Diabetes 

insipidus  is  generally  considered  to  be  due  to  involvement  of  the  pituitar\-  stalk 
or  hypothalamus  and  is  commonly  present  in  the  al)sence  of  any  regional  bone 
change.  Exophthalmos  is  usually  associated  with  lesions  of  the  orbital  bone 
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but  small  orbital  lesions  may  be  found  without  exophthalmos  and  exophthalmos 
may  occur  without  demonstrable  bony  involvement. 

Involvement  of  the  mandible  is  common  in  Schiiller-Christian  syndrome 
and  the  lesiotis  characteristicaliy  begin  around  the  apices  of  the  teeth.  As  these 

lesions  expand  they  erode  the  lamina  dura  of  the  adjacent  teeth  and  eventually 

destroy  all  the  bone  surrounding  one  or  several  teeth.  This  results  in  the  com- 

FiG.  11.  SchiiUcr-Chrisdan  Syndrome.  Typical  "geographic"  pattern  of  destruction  in the  skull.  The  granulomatous  lesions  have  extended  beyond  the  confines  of  the  diploic  space 
and  perforated  both  the  inner  and  outer  tables  of  the  skull  in  several  areas.  There  are  destruc- 

tive changes  in  the  sjjhenoid.  The  patient  had  diabetes  insipidus  and  draining  ears. 

plaint  of  ''loose  teeth"  and  gives  rise  to  a  roentgen  appearance  of  "floating  teeth" 
as  the  opacjue  teeth  are  surrounded  by  lucent  granulomatous  tissue  (Fig.  13). 

Lesions  involving  the  ribs  may  be  single  or  multiple  or  multiloculated.  As 
they  enlarge  they  tend  to  expand  the  bone,  unlike  the  lesions  of  long  bones. 

Invoh'cment  may  l)e  extensive,  however,  without  exjiansion.  Fractures  through 
t!ie  involved  jiortion  of  bone  may  occur. 

Lesions  of  the  pelvis  are  among  the  most  common  skeletal  manifestations 
and  most  frequently  involve  the  iliac  bone.  Most  commonly  they  are  situated 
just  above  the  acetabulum  and  in  our  experience  have  tended  to  show  reactive 
bone  sclerosis  particularly  at  their  upper  borders.  Fig.  14  shows  a  characteristic 
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lesion.  Osteolytic  lesions  in  the  iliac  bones  of  infants  and  rhihlirn  slumld  stronyh/ 
suggest  histiocytosis  X  in  one  of  its  forms.  This  is  particularly  tvuv  if  the  lesion 

lias  a  well-defined  margin  and  some  reactii'e  osteosclerosis  along  its  upper 
border. 

Fig.  12.  Schiiller-Christian  Syndrome.  This  is  the  same  patient  shown  in  Fig.  11  after  an 
eighteen  month  interval.  There  has  been  remarkable  lieahng  without  o.steo.^clerosis.  The 
residual  heahng  lesions  have  lost  their  well-defined  margin.-^.  Most  of  the  mandible  has  been 
destroyed  and  several  remaining  teeth  appear  to  be  floating  in  air.  The  discharge  from  the 
ears  and  diabetes  insipidus  continued. 

The  Spine 

An  interesting  development  relating  to  this  disease  complex  has  been  the 

change  in  our  concept  of  the  etiology  of  vertebra  jilana  (Calve's  disease).  This 
condition  is  usually  described  as  occurring  in  children  up  to  the  age  of  15  years. 
It  is  characterized  in  its  early  phase  by  a  lytic  process  in  the  vertebral  body. 

The  intervertebral  disc  spaces  above  and  below  the  involved  vertebra  are  nor- 
mal or  increased  in  width.  Later  the  vertebral  body  collapses  and  shows  in- 

creased density.  Most  often  the  collapsed  body  is  wedge-shaped,  being  narrower 
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in  its  anterior  portion.  On  some  occasions  it  may  l)e  uniformly  flattened  present- 

ing a  "silver  dollar"  appearance.  The  pedicles  on  one  or  both  sides  may  be  i)ar- 
tially  destroyed  (16).  Usually  only  a  single  vertebra  is  affected.  The  condition 
was  originally  described  by  Calve  (17)  in  1925  as  an  osteochondritis.  Buchman 
(18)  later  suggested  the  term  vertebra  plana.  For  years  it  was  considered  to 

be  due  to  an  avascular  necrosis  similar  to  that  seen  in  Legg-Perthes  disease  at 

the  hips  or  Kohler's  disease  in  the  tarsal  scaphoid.  Although  cases  of  xanthoma- 
tosis with  involvement  and  collapse  of  a  vertebral  body  were  described  by 

Jansson  (19)  in  1935  and  by  Davies  l20l  and  Snapper  (21 )  in  1948,  no  sugges- 
tion regarding  a  i)ossible  etiologic  relationshi])  between  xanthomatosis  and 

Fig.  13.  Schiillcr-Clinsliaii  Syiidrutne.  Most  of  the  inanclibiilar  bono  ha.s  boon  destroyod 
and  replaced  In-  firanuloniatoiis  tissue.  A  few  remaining  teeth  are  surrounded  by  this  soft 
tissue  mass  and  lia\  o  I  lie  roentgen  appearance  of  "floating  teeth." 

the  entity  of  Calves  disease  was  offered.  Brailsford  (22)  had  also  mentioned 
in  his  text  l)ook  ( 1948)  that  he  had  seen  this  appearance  of  the  vertel)ral  bodies 

in  cases  with  lesions  in  the  .-^kull  typical  of  lipoid  dystrojihy  and  had  noted  that 
such  spinal  lesions  may  resohc.  In  1951  Sir  Thomas  Fairbank,  in  his  Atlas  of 
General  Affections  of  the  Skeleton,  stated  that  eosinoi)hilic  gramdoma  could 

cause  colla])se  of  a  vertebral  body,  not  unlike  the  appearance  characteristic  of 

Calve's  chsease  of  the  spine.  In  1954  Compere  and  his  associates  (23)  i)ublished 

four  cases  of  Calve's  disease  due  to  eosinoi)hilic  granuloma.  Since  then  the  im- 
pression has  grown,  supi)orted  by  sui)se(iuent  reports,  that  so-called  idiopathic 

vertebra  ])lana  or  Calve's  disease  is,  in  fact,  due  to  eosinophilic  granuloma. 
While  it  is  entirely  i)ossible  that  trauma  or  other  factors  may  produce  a  similar 

picture,  we  are  inclined  to  agree  with  Caffey  (16)  that  it  would  be  well  to  con- 

sider any  instance  of  Calve's  disease  as  due  to  eosinojiliilic  giantdoma  until 
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proved  otlicrwisi'.  In  addition,  sinci'  we  now  know  that  cosinopliilic  ̂ rannlonia 
of  bone  may  l)e  multiple  and  that  involvement  of  l)one  by  granulomatous  lesions 

may  be  only  one  exi)ressi()n  of  mori'  disseminated  disease,  the  findiiuj  of  Calve's 
disease  in  the  spine  requires  a  roentgen  skeletal  siirvet/  to  exclude  the  presence 
of  other  bone  lesions  whieh  may  be  silent.  Furthermore,  the  chest  should  be 

Fig.  14.  Eosutopliilic  Granuloma.  There  are  iiiuhiiile  well-circiiiuscribed  area.s  of  destruc- 
tion in  the  left  iliac  bone  just  al)Ove  the  acetabulum.  Both  tlie  ui)|)er  and  lower  borders  of 

the  involved  area  show  bone  .sclerosis.  Tiie  dimension  of  depth  is  ajiiiarent,  especially  in  the 
lesion  situated  laterally. 
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examined  to  exclude  pulmonan'  histiocytosis  X  and  the  patient  should  be  oh- 
served  for  clinical  evidence  of  disseminated  histiocytosis  X  ie.  g.,  diabetes  in- 

sipidus, skin  lesions,  etc.*. 
The  spine  is  not  among  the  more  common  sites  of  bone  involvement  in  any 

of  the  forms  of  histiocytosis  X  but  vertebral  lesions  may  be  seen  in  all  three 
syndromes  and  are  characterized  by  areas  of  destruction  in  the  body  which 

eventuate  in  collapse  similar  to  that  seen  in  so-called  Calves  disease  (Fig.  15 j. 
Spontaneous  healing  and  response  to  roentgen  therapy  is  similar  to  that  which 
may  occur  in  the  other  bones. 

XIEMANX-PICK  DISEASE 

Xiemann-Pick  disease  like  Gaucher's  di.sease  is  considered  to  be  a  hereditary- 
disorder  of  lipoid  metabolism.  The  condition  is  characterized  by  the  accumula- 

tion of  large  pale  vacuolated  cells  ( presumably  reticuloendothelial  elements )  in 

most  organs  but  particularly  in  the  liver,  spleen  and  lymph  nodes.  The  cells  con- 
tain large  amounts  of  phospholipid,  especially  the  sphinogomyelin  fraction,  and 

cholesterol  which  are  localized  primarily  in  the  vacuoles.  While  in  Xiemann- 

Pick  disease  and  Gaucher's  disease  the  intracellular  accumulation  of  sphingo- 
myelin and  cerebrosides,  respectively,  is  considered  to  represent  the  expression 

of  a  basic  metabolic  disorder,  in  histiocytosis  X  the  current  concept  is  that  the 

granulomatous  proliferation  of  histiocytes  is  primary-  and  that  the  cholesterol 
lipidization  of  these  cells  is  secondary. 

Xiemann-Pick  disease  is  considered  to  be  transmitted  by  an  autosomal  reces- 
sive gene.  Xot  infrequently  it  may  be  found  in  siblings  and  it  has  appeared  in 

a  pair  of  identical  twins.  There  is  said  to  be  some  predilection  for  individuals 

of  Jewish  ancestry.  Crocker  and  Farber  (24)  found  thirty  per  cent  of  their 

eighteen  patients  to  be  of  Jewish  ancesti-y-  while  Viedebaek  (25 1  found  this 
group  to  represent  fifty  per  cent  of  their  cases.  It  is  generally  thought  that  this 
condition  does  not  occur  in  Xegroes  but  the  case  we  have  chosen  for  illustration 

(Figs.  16.  17 1  is  a  Xegro  infant  of  unmistakable  ancestn,-. 
Clinical  manifestations  may  begin  at  birth  but  in  most  cases  are  first  noted 

after  the  sixth  month  of  life.  In  some  cases,  however,  clinical  evidence  of  the 
disease  may  not  be  noted  until  one  and  a  half  or  two  years  of  age  and  in  rare 
late  forms  of  the  condition  mild  manifestations  may  arise  first  at  around  six 

years  of  age  ( 24 ) .  The  course  is  usually  one  of  unremitting  deterioration  with 
death  occurring  witliin  a  few  months  but  not  all  cases  terminate  so  early.  There 

is  greater  variation  in  duration  than  is  commonly  supposed.  Crocker  and  Farber 
f24j  have  reported  cases  in  which  death  occurred  in  the  fourth,  fifth,  twelfth, 
fifteenth  and  nineteenth  year.  The  commonest  initial  complaints  are  persistent 
jaundice,  enlarging  abdomen  and  poor  general  nutrition  and  development. 
When  jaundice  occurs  it  usually  lasts  for  three  or  four  months.  Hepatomegaly 

usually  precedes  splenomegaly  in  contrast  to  the  findings  in  Gaucher's  disease. 
There  may  be  moderate  or  considerable  peripheral  h-mphadenopathy.  Difficult 
feeding  and  vomiting  may  be  prominent  features.  The  .skin  often  has  a  brownish 



BONK  CIIANCIK  IN  TIIK  RETICILOEXDOTHELIOSES 

c I) 

Fio.  15.  Euxiiiopliilic  Granuloma .  A.)  There  i?^  partial  destriietion  of  llie  of  the  fourth 
lumbar  vertebra.  The  vertebral  bofly  is  diminished  in  height.  B.)  Se\-en  nionth.'^  later  the 
vertebral  body  ha.s  collapsed  into  a  \vedge-shai)ed  di.sc  with  inerea.«c  in  the  density  of  the  bone. 
Small  areas  of  destruction  are  seen  in  the  posterior  i)ortion  of  the  l)ody.  The  intervertebral 
disc  s|iaces  above  and  below  the  in\  ol\'ed  vprtel)ra  are  increased.  C)  Six  months  after  B  tiiore 
is  evidence  of  beginning  restitution.  The  vertebral  body  has  increa.sed  in  heiglit.  D.)  Nine 
months  after  (C)  further  regiowfh  is  noted.  The  diagnosis  was  confirmed  by  biopsy.  (Cour- 
tes>'  of  Dr.  Robert  Freiberger.  New  York,  X.  Y.) 
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Fig.  16. 
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hue  and  cutaneous  xanthomas  are  common.  Cherry-red  s])ots  in  tlie  macuUir 
area  of  the  ocuhir  fundus,  simihir  to  those  seen  in  Tay-Sachs  (hsease,  have  been 
found  in  some  cases.  The  incidence  of  this  fin(hng  varies  in  (hfferent  reports  hut 
probably  is  arountl  25  per  cent.  Puhnonary  involvement  is  conunon.  There  is 
usually  early  serious  central  nervous  system  involvement  with  lipid  deposits 

in  the  ganglion  and  nevu'oglia  cells.  Mental  deterioration,  nystagnuis.  blindness 
and  motor  disturbances  are  not  uncommon. 

There  is  usually  moderate  anemia.  An  important  diagnostic  featvue  is  the 
presence  of  vacuoles  in  the  cytoplasm  of  circulating  lymphocytes  and  monocytes. 
Thrombocytopenia  may  be  present  in  the  later  stages.  Sermn  lipids  are  usually 

normal.  Diagnosis  is  based  on  tlie  clinical  picture  and  demonstration  of  Xie- 
mann-Pick  cells  in  marrow  aspirates  and  lymph  node  biojjsies. 

Bone  Changes  in  Xiemann-Pick  Disease 

Although  some  infants  may  die  before  skeletal  changes  become  apparent, 

roentgen  e\'idence  of  bone  involvement  can  be  expected  in  many  cases  of  Xie- 
mann-Pick disease.  Some  current  texts  deny  the  occurrence  of  demonstrable 

skeletal  alterations  and  some  clinical  reports  (26-28)  refer  to  the  bones  as 
showing  osteoporosis  or  osteomalacia.  Crocker  and  Farber  (24)  found  demon- 

strable bone  cliange  to  be  frequent  in  their  series  of  18  cases  and  (lildenhorn 

and  Amromin  i29  )  have  recently  reported  a  patient  with  ratliei'  marked  changes. 
We  have  seen  three  cases  of  Xiemann-Pick  disease  and  in  all  three  there  was 
unmistakable  roentgen  evidence  of  bone  involvement.  The  skeletal  changes  are 

due  to  the  accumulation  of  large  numbers  of  Xiemann-Pick  cells  in  the  marrow. 
The  medullary  cavity  is  widened,  the  surviving  trabeculae  are  coarsened,  the 
cortices  are  thinned  and  there  may  be  moderate  failure  of  tubulation  (Figs.  16, 
17).  Convexities  of  the  contour  such  as  are  seen  at  the  lower  enfls  of  the  femora 

in  Gaucher 's  disease,  however,  do  not  occur.  Although  f  iildenhorn  and  Amromin 
claim  this  change  in  their  case,  the  illustrations  accompanying  their  rei)ort  do 

not  show  it.  The  roentgen  appearance  is  not  specific  and  is  similar  to  that 
seen  in  other  marrow  infiltrating  diseases.  The  same  pattern  may  be  seen  in 

the  congenital  hemolytic  anemias,  in  infantile  Hurler's  syndrome  and  in 
Gaucher 's  disease  before  clubbing  of  the  distal  femora  occurs.  Significant  .<kull 
changes  have  not  been  demonstrated  and  the  short  tubular  bones  of  the  hands 

and  feet  do  not  show  changes  which  approach  in  degree  the  advanced  alterations 

which  are  commonly  seen  in  Cooley's  anemia. 
Two  nonosseous  roentgen  findings  in  Xiemann-Pick  disease  are  worthy  of 

mention.  Reticulogranular  infiltrations  in  the  lungs  are  frequently  demonstrable 

in  roentgenograms  of  the  chest.  These  are  not  distinctive  and  resemijle  judmo- 

FiG.  16.  Xeimnnn-Pick  Disease.  The  bones  of  the  lower  extremities  show  marked  osteo- 
porosis. The  marrow  cavities  are  widened.  The  cortices  are  thinned.  The  jiatient  was  an  11 

month  old  Xegro  female.  Symptoms  started  at  the  age  of  three  months  with  \omiting  and 
feeding  difBculties.  Nutrition  and  devolopment  were  poor.  Geneiaiized  lymi)liadenopatliy  and 
hepatosplenomegaly  were  first  recognized  at  ten  months.  Theie  was  slight  nystagmus. 
Reticulogranular  infiltrations  were  noted  in  both  lungs.  The  peripheral  blood  showed  vacuoli- 

zation of  monocytes.  Bone  marrow  aspiration  revealed  typical  Xiemann-Pick  cells.  The 
pathology  was  confirmed  by  Dr.  Carl  Smith  and  Dr.  Sadao  Otani.  Deterioration  was  rapid 
and  the  patient  died  at  the  age  of  fifteen  months. 
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nary  changes  which  occur  in  histiocytosis  X  and  in  infantile  Gaucher's  disease. 
Alexander  (30 j  and  Caffey  (31)  have  described  extensive  calcification  of  the 

adrenal  glands.  In  the  cases  described  the  calcified  adrenals  were  enlarged. 
Alexander  considered  the  enlargement  to  be  due  to  abnormal  lipoid  deposits  in 
abundant  vacuolated  cells.  Caffey  interpreted  the  large  size  of  the  glands  as  an 

Fig.  17.  Nicmann-Pick  Dvicase.  The  short  tubular  bones  of  the  hand  are  osteoporotic.  The 
marrow  cavities  are  widened  and  the  cortices  are  extremelj'  thin.  The  bones  have  retained 
their  normal  contours. 
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indication  that  calcification  took  i)lacc  before  birth  or  (hiring  the  first  days  of 
life  before  physiologic  neonatal  atrophy  of  the  adrenals  had  occurred. 

GAl  tUKK's  DISEASE 

Gaucher's  disease  is  an  uncommon,  but  not  rare,  hei'editaiy  metabolic  dis- 
order characterized  hy  the  accuiuulation  of  cerel)rosides  in  the  reticuloen- 

dothelial system.  Three  substances  have  been  i.-<olated  from  tissues  containing 
Gaucher  cells.  These  are  a  galactosiderocerebroside  (kerasin),  a  glucosidero- 

cerebroside  and  a  water-soluble  glycolipid  which  has  been  called  a  "poly- 
cerebroside."  The  e.xact  nature  of  the  metabolic  disorder  involved  in  this  dis- 

ease is  still  not  fully  untlerstood  but  it  is  generally  considered  that  the  defect 
is  within  the  reticuloendothelial  cells  rather  than  in  the  intermediary  li])oid 

metal)olism.  Thannhauser  (32)  has -suggested  that  there  is  an  enzymatic  dis- 
turl)ance  within  the  reticulum  cells  which  i-esults  in  an  increased  .synthesis  of 
cerebrosides  and.  at  the  same  time,  storage  of  these  substances  within  the  cells. 
The  affected  cells  (Gaucher  cells)  are  large  roimd  or  polyhedral  cells  measuring 
20  to  80  fx  in  diameter.  They  have  one  or  more  small,  eccentrically  placed  nuclei. 
The  cytoplasm  is  pale  staining  and  has  the  appearance  of  wi  inkled  tissue  paper. 
These  cells  do  not  divide  by  mitosis  and  degenerate  slowly.  Collections  of 
Gaucher  cells  are  found  packed  within  the  si)leen,  liver  and  bone  marrow  and, 
less  often,  within  lymph  nodes.  In  some  cases  the  lungs  and  other  organs  may  be 
involved. 

Although  the  majority  of  reported  cases  have  been  in  Jews,  the  disease  may 
occur  in  other  ethnic  and  national  groups  including  Negroes  and  Orientals. 
The  sex  incidence  is  ecjual.  Several  members  of  the  same  family  are  often  affected 

and  rare  ca.^es  involving  more  than  one  generation  of  a  family  have  been  re- 
ported. In  most  cases  the  condition  api)ears  to  be  transmitted  by  an  autosomal 

recessive  gene.  Hsia,  et  al.  (33),  after  a  review  of  110  affected  families  reported 

in  the  literature,  concluded  that  Gaucher's  disease  may  represent  at  least  three 
genetically  distinct  groups:  1 )  in  a  few  cases  the  condition  is  transmitted  by  an 
autosomal  dominant  gene;  2)  in  the  majority  the  gene  is  transmitted  as  an 

autosomal  recessive  and  3)  in  a  small  grouj)  of  cases  with  neurologic  involve- 
ment in  addition  to  the  usual  changes  in  bone,  liver  and  spleen,  transmission 

is  also  by  an  autosomal  recessive  gene. 

Clinical  Features 

Acute  Infantile  Form.  This  form  of  the  disease  may  begin  within  the  first 
weeks  or  months  of  life.  It  pursues  a  rajiid  and  malignant  course  and  death 
usually  occurs  within  a  year  or  so.  The  infant  is  usually  normal  at  birth  but  soon 
begins  to  show  evidence  of  mental  and  physical  retardation.  There  is  progressive 

hepatosplenomegaly  with  enlargement  of  the  abdomen  and  wasting  of  the  ex- 
tremities. Characteristic  of  the  acute  infantile  form  of  the  disease  is  severe 

neurologic  involvement.  Hypertonicity  and  opisthotonus  are  ])rominent  features 
and  choking  spells,  dysphagia,  laryngeal  spasm,  cough,  intermittent  cyanosis  and 
fever  are  often  present.  In  contrast  to  the  chronic  form  pulmonary  involvement 
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is  frequent,  the  alveolar  walls,  alveoli  and  bronchi  often  containing  numerous 
Gaucher  cells.  Varying  degrees  of  pancytopenia  are  usually  present  i34). 

Chronic  Form.  The  chronic  so-called  adult  form  of  Gaucher's  disease  shows 
marked  variability  in  regard  to  the  age  of  onset  and  the  rate  of  progression.  This 
form  of  the  disease  has  been  found  in  patients  ranging  from  infancy  to  old  age. 
While  the  onset  is  considered  to  occur  more  commonly  in  patients  under  forty 
years  of  age  a  substantial  number  of  cases  are  seen  for  the  first  time  in  patients 

between  forty  and  seventy-nine  years  of  age  (35,  36).  The  onset  is  usually 
insidious  and  vague  symptoms  of  weakness  and  easy  fatiguability  for  long  pe- 

riods may  precede  the  more  ol>iective  findings  of  splenomegaly  and  hepato- 
megaly. Even  when  splenomegaly  occurs  it  may  be  asymptomatic  until  rela- 

tively late  in  the  disease  so  that  an  accurate  estimation  of  the  time  of  onset  is 

difficult  in  most  cases.  Splenomegaly  soon  followed  by  hepatomegaly  is  usually 
the  earliest  finding  and  the  one  which  brings  the  patient  under  medical  care. 
It  should  be  noted,  however,  that  in  occasional  cases  there  may  be  no  appreciable 
hepatomegaly  or  splenomegaly.  In  some  such  cases  attention  may  be  drawn 
to  a  spleen  which  appears  slightly  enlarged  on  radiographic  examination  of  the 
abdomen  but  which  cannot  be  palpated  clinically.  Lymphadenopathy  is  not  a 
conspicuous  feature.  Pulmonary  infiltration,  although  common  in  the  acute 
infantile  form,  is  infrequent  in  the  chronic  form.  A  yellow  or  patchy  brown 

pigmentation,  particularly  on  the  exposed  parts  of  the  body,  is  a  common  find- 
ing. When  this  is  fully  developed  on  the  lower  extremities  it  characteristically 

extends  from  just  below  the  knee  to  the  instep  and  is  usually  symmetrical.  In 

adults  brownish  wedge-shaped  thickenings  of  the  subconjunctival  tissue 

(Pingueculae)  are  frequent.  The  bases  of  these  triangular-shaped  areas  ai'e 
adjacent  to  the  margins  of  the  corneas  and  the  apices  are  pointed  to  the  inner  or 
outer  canthi.  ]Mild  to  moderate  anemia  is  common  and  there  may  be  leukopenia 
and  thrombocytopenia.  Occasionally  the  anemia  may  be  severe  and  may  be 
the  finding  which  calls  attention  to  the  disease.  A  complete  pancytopenia  may, 
in  fact,  eventually  develop  1 37 1 .  Hemorrhagic  episodes  are  common.  There  may 
be  easy  bruising  of  the  skin  from  minor  trauma,  epistaxis  or  bleeding  from  the 

gums.  Petechial  hemorrhages  may  be  noted  but  major  hemorrhages  are  un- 
common. Infiltration  of  the  bone  marrow  by  Gaucher  cells  may  result  in  varying 

degrees  of  bone  pain.  In  some  instances  this  may  be  severe  and  localized.  Under 

these  circumstances  the  condition  may  be  mistaken  for  osteomyelitis  1 38-41 1. 

According  to  Strickland  i42l  when  cases  of  Gaucher's  disease  are  mistakenly 
operated  upon  for  osteomyelitis  a  sinus  may  form  which  is  intractable  and  may 
persist  for  many  weeks  or  months. 

Diagnosis  is  confiimed  by  the  finding  of  Gaucher  cells  in  the  bone  marrow, 
spleen  or  liver.  These  cells  are  not  demonstrated  in  the  peripheral  blood  nor 
are  the  blood  findings  in  any  way  characteristic  of  the  disease.  Liver  function 
tests  are  usually  normal.  Tuchman,  et  al.  1 43)  have  provided  some  laboratory 

aid  by  finding  that  the  serum  acid  phosphatase  may  be  elevated.  They  ex- 

amined the  serum  of  eight  patients  with  proved  Gaucher's  disease  and  found 
the  acid  phosphatase  elevated  in  all  of  them.  The  patients  ranged  in  age  from 
5V2  years  to  75  years.  Five  were  males  and  three  were  females. 



BONE  CHANXiE  I.\  THE  RETU  rLOEXDOTHELIOSES 

While  there  is  no  cure  for  Gaucher's  disease  splenectomy  has  been  found  to  be 
effective  in  relie\-ing  symptoms  due  to  the  pressure  of  an  enlarged  spleen  and 
in  correcting  the  blood  dyscrasias  associated  with  hypcisplcnisni. 

Bone  Changes  in  Gaucher'a  Disease 

The  incidence  of  radiographically  demonstrable  bone  changes  in  Gaucher's 
disease  is  not  known.  Some  patients  of  all  ages  may  fail  to  show  any  roentgen 
evidence  of  bone  involvement,  others  may  show  only  minimal  bone  change  and 
in  still  others  the  skeleton  may  be  the  site  of  extensive  and  advanced  alterations. 
The  roentgen  appearance  of  the  bones  is,  after  all,  dependent  on  the  degree  and 
extent  of  marrow  infiltration  by  Gaucher  cells  and  presumably,  on  associated 
degenerative  and  reparative  processes.  In  some  cases  the  Gaucher  cell  infiltration 

is  predominantly  visceral,  involving  jTi-imarily  the  spleen  and  liver  with  only 
minimal  or  no  demonstrable  osseous  change.  In  others  the  skeleton  is  a  major  site 

of  infiltration  and  demonstrable  bone  changes  are  outstanding.  Cases  occur,  how- 
ever, in  which  neither  visceral  nor  osseous  changes  are  prominent  or  in  wliich, 

conversely,  both  are  prominent.  It  is  apparent,  therefore,  that  the  pathologic 
expressions  of  this  disease  show  marked  variability. 

As  the  rare  form  of  acute  infantile  disease  characteristically  runs  a  rapid 
progressive  course  ending  in  early  death  bone  changes  are  seldom  seen.  When  the 
chronic  form  of  the  disease  begins  in  infancy  the  first  changes  are  usually  found 
at  the  lower  ends  of  the  femora  where  Gaucher  cell  proliferation  destroys  many 
of  the  bony  trabeculae,  widens  the  medullary  cavity  and  thins  the  cortices.  As 

the  disease  progresses  this  process  involves  the  other  large  tubular  bones  re- 
sulting in  an  appearance  similar  to  that  seen  in  some  cases  of  Niemann-Pick  dis- 

ease and  bearing  a  strong  resemblance  to  the  findings  in  the  congenital  hemolytic 
anemias.  It  is  usually  possible  to  differentiate  this  appearance  from  that  seen 
in  severe  thalassemia  major  by  examination  of  the  hands  and  feet.  In  both 

Niemann-Pick  disease  and  Gaucher's  disease  the  short  tubular  bones  of  the 

hands  and  feet  are,  at  best,  only  mildly  or  moderately  affected.  In  Cooley's 
anemia,  on  the  other  hand,  the  short  tubular  bones  are  usually  the  most  severely 

involved  portions  of  the  skeleton  at  this  early  age.  It  may  be  difficult  or  impos- 
sible, however,  to  differentiate  these  reticuloendothelioses  from  sickle  cell  ane- 

mia for  when  sickle  cell  disease  shows  evidence  of  diffuse  marrow  hyperplasia 
in  infancy  or  early  childhood  the  hands  and  feet  do  not  usually  show  changes 

commensurate  in  degree  with  those  found  in  Cooley's  anemia.  With  increasing 
age  the  destructive  changes  in  the  shafts  in  Gaucher's  disease  may  be  spotty 
and  the  rarefaction  may  not  have  the  uniformity  seen  in  Niemann-Pick  disease. 

Despite  the  continued  progress  of  the  disease  process  most  patients  with  the 

chronic  form  of  Gaucher's  disease  experience  very  little  disability  and  continue 
in  a  relatively  satisfactory  state  of  health  for  long  periods.  For  this  reason  it  is 

usually  difficult  to  determine  the  time  of  onset  of  the  condition  or  to  obtain  fre- 
quent follow-up  roentgen  studies  of  the  bones.  As  a  result  there  have  been  very 

few  studies  of  the  evolution  of  the  bone  changes  in  this  disease  and  such  studies 

have  been  practically  confined  to  the  lower  ends  of  the  femora. 
Probably  the  earliest  and  most  consistent  change  is  found  at  the  distal  ends 
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of  the  femora  where  the  bone  shows  generalized  porosis.  As  the  Gaucher  cell 
proliferation  continues  there  is  usually  an  expansion  of  the  lower  ends  of  these 

bones  (Fischer's  sign).  An  important  feature  of  this  bone  change  is  that  the 
normal  concavity  of  the  contour  is  first  lost  along  the  medial  border  of  the  bone 
(Fig.  18).  This  border  at  first  straightens  and  then  becomes  convex.  In  many 
cases  the  lateral  border  will  retain  some  degree  of  concavity  or  will  only  later 
become  convex.  The  adjacent  cortices  show  thinning  and  this  thinning  is  also 

first  apparent  on  the  medial  side.  The  contour  of  the  bone  becomes  club-shaped 

and  has  been  described  as  having  an  "Erlenmeyer  flask"  appearance.  This 
feature,  although  common,  hag  perhaps  been  stressed  too  much  since  advanced 
changes  may  occur  in  the  femora  without  this  contour  deformity.  In  addition, 
the  deformity  may  be  limited  to  one  femur,  the  other  retaining  a  normal  contour. 

Expansion  of  bone  is  a  common  feature  of  Gaucher's  disease  and  is  by  no 
means  confined  to  the  lower  ends  of  the  femora.  The  upper  ends  of  the  tibiae 
and  the  humeri  often  have  a  swollen  api:>earance  and  localized  areas  of  spongiosal 

destruction  may  be  associated  with  regional  expansion  giving  the  bone  an  ir- 
regular contour. 

As  the  disease  progresses  destruction  of  bony  trabeculae  may  be  spotty  or 
diffuse.  According  to  Pick  (44)  there  is  marked  variation  in  the  collections  of 
Gaucher  cells  in  the  individual  bones.  In  some  cases  they  are  diffusely  scattered, 
in  others  they  form  poorly  circumscribed  confluent  foci  or  they  may  collect  in 
small  nests  or  isolated  groups.  These  findings  are  consistent  with  the  variation 
in  the  roentgen  appearance. 

Long  segments  of  the  bone  medulla  may  show  thinning  and  destruction  of  the 
trabeculae  and  atrophy  of  the  cortex  and  the  involved  segment  may  be  rather 
sharply  delimited  from  the  adjacent  normal  bone  (Fig.  19).  In  addition  to 
the  cortical  atrophy  the  inner  aspect  of  the  cortex  is  often  scalloped  at  localized 
areas  of  increased  resorption.  There  may  or  may  not  be  expansion  of  the  bone 
at  the  affected  sites.  In  some  cases  the  involved  area  is  more  or  less  homo- 

geneously rarefied  but  there  may  be  coarse  or  fine  reticulation  of  the  lesion  by 
surviving  trabeculae.  When  the  reticulation  is  coarse  the  appearance  is  that  of 
honeycombing  and  is  similar  to  the  honeycomb  pattern  of  myelomatosis  (Fig. 
20).  As  in  myelomatosis  the  axillary  border  of  the  scapula  and  the  outer  end 
of  the  clavicle  may  also  be  involved  and  the  resemblance  may  be  striking.  This 

combination  of  localizations  is  not  as  frequently  seen  in  Gaucher's  disease,  how- 
ever, and  often  the  Gaucher  lesions  show  some  associated  sclerotic  change  which 

aids  in  differentiation. 

Smaller  areas  of  rarefaction  may  be  poorh'  or  sharply  circumscribed  and  vary 
considerably  in  size  and  shape.  Commonly  they  are  elliptical,  their  long  axis 
running  parallel  to  the  long  axis  of  the  shaft.  Occasionally  they  may  have 
peripheral  borders  of  increased  density  (Fig.  21). 

Early  descriptions  denied  the  occurrence  of  periosteal  changes  in  Gaucher's 
disease  but  this  feature,  although  uncommon,  does  occur.  The  periosteal  reaction 

may  have  a  lacelike  pattern  or  may  be  of  the  "layer"  type  (Fig.  19).  Strickland 
(42)  has  described  cases  showing  both  patterns.  It  is  interesting  that  in  his  case 
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Fig.  18. F\a.  1!). 

.  ̂ \P"^'^H''1  P'-''^:'''(^-  The  lower  end  of  the  right  femur  .sliows  a  los.<^  of  its  normal ontoiir.  The  medial  border  of  the  bone  is  slightly  convexod.  The  lateral  border  still  mam- 
^roTth  !'oHnri''''T^\-'-  'T^'''^'  are  thmned  and  the  trabecular  pattern  of  the  spongiosa  is gieat  >  ledi  fed.  The  patient  was  a  thirty-two  year  old  Jewish  female  whose  sister  also  had (jauchers  disease. 

pfl^'^'^c'-''  Disease  The  upper  three-fourths  of  the  left  tibia  shows  diffu.se  de- stuiHion  ot  the  spongiosa.  The  mfiltrated  area  is  sharply  dehmited  from  the  normal  bone at  he  lower  end  of  the  shaft.  The  cortices  in  the  involved  area  are  thinned  and  there  are multiple  area.s  of  scalloping  due  to  localized  increa.sed  resorption.  Tliere  is  also  an  extensi\-e 
fr^^.  "Tr°'''  "l^'^fiu'T  ̂ ^"l^^-  The  destruction  in  this  bone  is  somewhat  more 

fii;T  .u"'"^'''-'^  fibular  cortex  is  thinned  and  .-calloi.ed.  Along  the  medial  a.-pecf  of  tlie upper  hbula  there  is  a  lace-hke  periosteal  reaction.  There  is  a  fine  reticulation  of  the  in- volved area  in  the  midshaft.  Several  small  poorly  defined  areas  of  destruction  can  be  seen at  the  lower  ends  of  the  bones.  The  patient  was  a  71  veai  old  Russian-born  male  \t  the  age 01  bo.  prior  to  a  contemplated  rectal  operation,  he  was  found  to  be  suffering  from  a  severe anemia.  Bone  marrow  a.spiiation  at  that  time  revealed  Gaucher  cells.  This  examination  was made  six  years  later  because  of  severe  pain  and  swelling  of  both  lower  legs.  There  were  no known  relatives  with  splenomegah-. 
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showing  the  ''layer"  type  reaction  the  lesion  occurred  on  the  inner  aspect  of 
the  distal  tibiae  in  the  absence  of  any  demonstrable  alterations  of  the  adjacent 
bone.  This  is  similar  to  the  change  we  have  described  in  myelosclerosis.  Periosteal 

reaction  may  occur,  however,  adjacent  to  involved  bone.  Unlike  the  periosteal 

Fig.  20.  Gauche/s  Disease.  There 
is  coarse  reticulation  of  the  infil- 

trated marrow  of  the  right  humerus 
producing  a  honeycomb  pattern. 
Smaller  locahzed  areas  of  destruc- 

tion are  seen  in  the  proximal  ter- 
minal spongiosa.  Linear  and  irregu- 

lar areas  of  destruction  associated 
with  sclerosis  are  noted  in  the  axil- 

lary border  of  the  scapula  and  there 
are  medullary  lesions  in  the  outer 
end  of  the  clavicle  with  scalloping 
of  the  regional  cortex. 

changes  seen  in  histiocytosis  X  the  periosteal  lesions  in  Gaucher 's  disease  usually 
occur  over  a  radiographically  intact  cortex  except  where  pathological  fracture 

has  occurred.  Levine  and  Solis-Cohen  (45)  have  reported  an  exception  to  this 
rule,  however.  It  is  important  to  recognize  that  periosteal  elevation  may  occur 

in  Gaucher's  disease  because  destructive  areas  associated  with  sclerosis  and 
periosteal  reaction  have  been  frequently  misdiagnosed  as  osteomyelitis  in  pa- 

tients with  localized  pain  and  swelling. 
Pathological  fractures  through  areas  of  demonstrable  involvement  are  not 
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unusual.  These  tend  to  occur  most  frequently  in  the  vertel)rae  and  the  weight 
bearing  long  hones.  Interestingly  enough,  however,  spontaneous  fractures  may 
occur  at  sites  where  the  bone  appears  normal  on  roentgen  examination.  Pre- 

Fici.  21.  Gaucher's  Disease.  There  aie  nu- merous small  scattered  areas  of  clestriiction  at 
the  lower  ends  of  the  radius  and  ulna.  Tlic  long axis  of  most  of  these  is  parallel  to  the  long  axis of  the  shaft.  The  medial  cortices  at  the  distal 
ends  of  both  bones  are  thinned  and  slightly  con- vexed  with  localized  expansion  of  the  hone  con- 

tour. A  small  elliptical  rarefaction  at  the  distal 
end  of  the  radius  has  a  periphery  of  increased 
density.  Minimal  scalloping  of  the  cortices  of 
both  bones  along  the  length^  of  the  .shaft  can  be seen.  At  the  upper  end  of  the  radius  there  is  a 
honeycomb  pattern. 

sumably  the  Gaucher  cell  infiltration  at  these  sites,  although  weakening  the  bone, 
has  not  been  sufficient  to  produce  gross  changes  detectable  radiographically. 

Osteosclerosis  is  a  major  feature  of  many  cases  of  Gaucher's  disease.  It  is 
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not  ordinarily  an  early  finding,  however.  In  some  cases  new  bone  is  laid  down 

around  and  between  areas  of  bone  destruction  or  may  develop  along  the  inner 
aspect  of  the  cortex  in  areas  where  there  is  evidence  of  a  destructive  process 

Fig.  22.  Gaucher's  Disease.  Both  femoia  are  the  site.?  of  diffu.se  destiuftive  and  sclerotic changes.  In  the  upper  ends  of  tlio  bones  there  are  confluent  areas  of  diffuse  and  localized 
destruction.  In  these  regions  the  cortices  are  not  thinned  but  they  are  scalloped  along  their 
inner  margins.  Lower  and  adjacent  to  these  areas  the  cortices  are  thickened  by  the  deposition 
of  new  bone  along  their  inner  aspects.  This  narrows  the  medtdlaiy  cavities  within  which 
areas  of  destruction  are  being  replaced  by  bone.  At  the  distal  third  of  the  right  femur  the 
medial  cortex  has  become  convexed  and  thinned.  The  distal  third  of  the  left  femur  has 
maintained  a  normal  contour  despite  extensive  involvement.  The  medial  cortex  in  the 
middle  third  of  the  left  femur  is  split. 

(Fig.  22 ) .  The  thickening  of  the  cortex  narrows  the  medullary  cavity  in  a  fashion 

similar  to  that  seen  in  sickle  cell  disease,  myelosclerosis  or  Paget's  disease. 
Areas  of  radiolucency  may  eventually  be  replaced  by  bone.  Usually  the  appear- 

ance is  one  of  combined  destruction  and  osteosclerosis  but  in  many  cases  one  or 
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the  other  may  priHloiuinatc  (Figs.  23,  24).  An  odd  I'caturi',  coniinonly  seen,  i.s 
splitting  of  the  cortex  (Figs.  22.  2').  261.  Long  hiyers  of  hone  may  develop  in  the 
medullary  cavity  parallel  to  the  cortex  hut  separated  from  it  hy  a  thin  line  of 

lucency.  This  is  sometimes  referred  to  as  a  "l)one  within  l)one"  appearance. 

Fig.  23.  Gaucher's  Di.'<(  nxc.  Tlio  lower  ])oi  tion of  the  femur  is  mottled  i)v  numeroii.s  iiregvilar 
areas  of  sclerosis.  The  lesions  are  piedoininantly 
osteosclerotic  and  the  appearance  bears  a  strik- 

ing resemblance  to  that  seen  in  myelosclerosis. 

Windholz  and  Foster  (48j  described  these  as  "bone  cylinders."  They  are  also 
commonly  seen  in  sickle  cell  disease.  In  some  cases  areas  of  sclerosis  have  de- 

veloped in  bone  without  any  ])receding  evidence  of  destruction  (48 1.  It  is  as- 
sumed that  they  replaced  areas  of  Gaucher  cell  proliferation  which  produced 

no  roentgen  signs. 

The  pathogenesis  of  osteosclerosis  in  Gaucher's  disease  is  a  controversial 
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aspect  of  tlie  subject.  Pick  (44)  has  described  delicate  connective  tissue  and 
reticulum  fibers  which  course  between  the  Gaucher  cells  often  intimately  fused 
with  the  periphery  of  the  cell.  When  the  Gaucher  cells  degenerate  and  become 
necrotic  this  intercellular  fibrous  network  thickens.  It  is  considered  hy  some  that 
direct  osseous  metaplasia  of  these  fibers  accounts  for  the  osteosclerosis  seen 

radiographically.  Gordon  <  49j ,  however,  considers  the  sclerosis  to  be  a  repara- 
tive process  seconrlary  to  destruction. 

Proliferation  of  Gaucher  cells  in  the  femoral  heads  with  subsequent  collapse 

is  a  common  occurrence  in  Gaucher's  disease  (Fig.  27).  Less  often  similar 
changes  occur  in  the  heads  of  the  humeri.  The  process  may  be  unilateral  or 
bilateral.  It  may  occur  at  any  age.  In  children  it  may  be  indistinguishable  from 

Legg-Perthes  disease  or  any  of  the  numerous  conditions  associated  with  aseptic 
necro.sis  of  the  femoral  heads.  If  there  are  associated  Gaucher  changes  in  the 

shaft  the  diagnosis  is  readily  made.  Otherwise,  the  nature  of  the  lesion  may  be 

entirely  unsuspected  until  clinical  findings  are  evaluated.  Reconstitution  of  the 

collapsed  bone  is  rare  but  Arkin  and  Schein  Col }  have  reported  the  case  of  a 

10  year  old  girl  in  whom  almost  complete  restitution  of  the  femoral  head  took 

Fio.  24.  Gaucher's  Dinea-ie.  This  is  the  same 
patient  shown  in  Fig.  25.  There  are  mixed  de- 

structive and  sclerotic  changes  in  the  upper 
humerus.  The  lesions  are  predominantly  scle- 
:otic.  The  pattern  here  also  re.sembles  myelo- 

lerosis.  This  was  the  first  roentgen  examination 
of  a  sixty-four  year  old  male  whose  complaint 
was  ea.sy  fatiguability  and  hepato.splenomegaly. 
The  dtiration  of  the  di.sea.se  could  not  be  de- 

termined. The  patient's  brother  also  had  Gau- cher's disease. 
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place  after  prolonged  relief  from  weight  hearing.  In  tlie  udult  the  appearance 

may  simulate  sickle  cell  disease,  osteoarthritis,  caisson  disease  or  old  trauma. 

The  lesion  has  no  characteristic  features  hut  adchtional  lesions  shouhl  Ix-  looked 
for  in  the  femoral  neck  and  shaft. 

Fig.  25.  Fic.  2(i. 

Fig.  25.  Gaucher's  Disca-'iC.  Lateral  view  of  the  femur  .-^lio\v.s  splitting  of  tlie  anterior  cortex 
in  the  lower  part  of  the  bone  adjacent  to  an  area  of  ditTvi.-ie  .*clerosi.s. 

Fig.  26.  Gaucher's  Disease.  The  lower  end  of  the  left  femur  is  club-shaped.  The  medullar>- 
cavitv  is  widened  and  the  lower  cortices  are  thinned.  This  is  more  marked  at  the  medial  cor- 

tex which  is  slightly  convexed.  The  medullary  lesions  are  predominantly  osteosclerotic.  The 
lateral  cortex  is  split. 
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Changes  similar  to  those  described  in  tlie  long  bones  may  occasionally  be 
fceen  in  the  short  tulnilar  bones  of  the  hands  and  feet.  The  most  minimal  find- 

ings in  these  bones  consist  of  scalloping  of  the  inner  aspect  of  the  cortices.  Cir- 
cumscribed areas  of  rarefaction  with  or  without  associated  sclerosis  may  also 

be  seen  and  in  some  cases  the  lesions  may  be  predominantly  sclerotic. 

Fig.  27.  Gaucher'^  Disease.  There  is  destruction  and  collapse  of  the  femoral  head.  Minimal 
sclerotic  changes  are  noted  in  the  femoral  neck  and  intertrochanteric  region.  The  trabeculae 
at  the  ischial  tuberosity  are  atrophied  and  the  cortices  are  thinned.  There  is  an  area  of 
sclerosis  in  the  iliac  bone  adjacent  to  the  inferior  portion  of  the  sacro-iliac  joint.  Sclerotic 
changes  are  also  noted  at  the  symphysis  pubis.  Sclerotic  and  destructive  changes  may  be  seen 
at  the  symphysis  in  the  ab.sence  of  any  pelvic  or  hip  lesions. 

The  flat  bones  may  also  be  the  sites  of  demonstrable  bone  change.  Occasionally 

lesions  in  the  mandible  are  outstanding.  They  typically  take  the  form  of  unilocu- 
lar cystlike  lucencies,  usually  surrounding  the  apices  of  the  teeth  but  without 

involvement  of  the  j^eridental  membrane.  In  some  cases  there  is  merely  a  diffuse 
osteoporosis.  Rib  and  pelvic  lesions  are  relatively  uncommon.  The  question  of 

whether  the  skull  may  show  roentgen  changes  in  Gaucher  s  disease  is  an  in- 
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terosting  ono.  Soiur  autliors  have  stated  cateiiorically  that  (Iciuonstrahh'  clianjics 
in  the  skull  do  not  oceur  in  this  contlition.  Others  have  referred  to  the  findings 
as  inconclusive.  In  a  \v\\  instances  a  fine  punctate  porosis  has  been  described 
(42,  46)  and  there  are  rare  reports  of  small  isolated  radiolucencies  (47).  It  is 
our  impression  that  both  types  of  change  do  occasionally  occur.  The  mottled 
porosis,  sometimes  localized,  is  usually  not  striking,  however,  and  the  small  areas 

of  lucency  may  be  considered  to  l)c  vascular  I  Fig.  28 1 .  Until  gross,  incontroverti- 
ble lesions  are  demonstrated  or  correlated  roentgen-pathological  studies  are 

Fig.  28.  Gnncher's  IJis(<i.h  .'  Tlu.-  is  ilic  skull  of  a  patient  whoso  lonjj  hones  wore  the 
sites  of  extensive  involvement  by  Gauclier's  disease.  There  are  nuineious  small  localized 
areas  of  radioluceney  in  the  parietal  bone.  In  the  frontal  bone  there  is  a  i)oorly  defined  area 
of  mottled  osteoporosis.  This  examination  was  part  of  a  skeletal  surve\-.  The  patient  was  not 
available  later  for  more  detailed  roentgen  study.  These  findings  are  not  considered  conclu- 
sive. 

made,  the  subject  will  probably  continue  to  be  controversial.  Pick  (44 1  has 
described  collections  of  Gaucher  cells  in  the  diploic  marrow  which  would  lead 

one  to  expect  roentgen  changes,  at  least  in  some  cases,  but  it  is  nattu-al  to  as.-^ume 
that  if  demonstrable  alterations  are  considered  not  to  occm-  in  the  skull,  this  ])art 
will  not  often  be  subjected  to  roentgen  examination.  A  similar  situation  existed 

for  some  time  in  regard  to  myelosclerosis  and  some  of  the  recent  literature  still 
repeats  the  old  contention  that  .<kull  changes  do  not  occur  in  that  disease.  Yet  it 
has  been  well  demonstrated  that  they  do. 

Because  osteoporosis  of  the  spine  is  connnon  in  so  many  conditions  it  is  im- 
portant to  remember  that  Gaucher  cell  infiltration  of  the  vertel)rae  may  pro- 
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duce  a  similar  appearance.  Gaucher' s  disease  must  be  included  in  the  differential 
diagnosis  of  vertebral  osteoporosis.  Any  stage  of  the  process  may  be  seen  and 
the  appearance  may  be  that  of  diffuse  dcmineralization,  demineralization  with 
cupping  or  eventually  with  collapse  of  one  or  more  vertebrae.  In  advanced  cases 

Fig.  29.  Gnuch'  i  -  Jjiseasc.  There  is  marked  osteoporosis  of  the  dorsal  vertebrae.  Three 
vertebral  bodies  are  collap.sed  to  the  shape  of  silver  dollars.  The  intervertebral  disc  spaces 
are  not  invoh  ed.  There  is  a  gibbus  deformity  at  the  level  of  the  two  lower  collapsed  bodies. 
Some  cupping  of  the  porotic  vertebrae  is  noted. 
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there  may  be  gibbus  deformity  (Fig.  29).  Snapper  and  Goldl)erg  (50)  have 

alerted  us  to  the  fact  that  rare  ease.>^  of  (Jaueher's  (hsea.^e  may  oeciir  in  which 
there  are  no  eharacteri.^^tic  hone  lesions  but  in  which  there  is  a  generalized  re- 

sorption of  l)one.  Such  cases  occurring  in  the  oldei-  age  groups  are  often  pa.ssed 
over  as  post-nienopausal  or  senile  osteoporosis  since  tiie  chief  coni])laint  may  be 

back  pain  and  only  the  spine  is  examined.  As  we  have  ])()int('d  out  in  the  discus- 
sion of  myelomatosis  there  are  several  conditions  in  which  a  nonspecific  demin- 

eralization  of  the  spine  may  be  an  outstanding  feature.  Included  among  these  are 

myeloraatosis,  hyperparathyroidism,  leukemia,  hemoglobinopathies,  steroid  ef- 

fect, osteomalacia,  and  C'ushing's  disea.se.  In  some  such  cases,  while  the  spine 
may  be  demineralizetl  other  portions  of  the  skeleton  may  show  more  character- 

istic lesions  or  may  fail  to  show  demineralization  indicating  that  the  bone  change 
is  limited  to  the  central  skeleton.  Errors  in  diagnosis  can  be  reduced  if  roentgen 
skeletal  surveys  are  made  in  all  cases  of  osteoporosis  of  the  spine.  Sometimes, 
although  certain  conditions  may  be  eliminated,  it  still  will  not  be  ])()ssil)le  to 
make  a  radiologic  diagnosis  but  the  attending  physician  can  be  alerted  to  the 
possible  clinical  diagnoses  which  should  be  considered. 
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THE  EDUCATIONAL  CHALLENGE  TO  VOLUNTARY  HOSPITALS* 

WILLARD  C.  RAPPLEYE,  M.D.f 

The  topic  for  discussion  should  be  considered  in  the  broad  context  of  the  health 
problems  of  the  country.  Adequate  health  services  are  one  of  the  primary  needs 
of  the  American  people.  They  are  now  third  among  V.  S.  industries  in  numbers 
of  persons  employed  and  rank  in  importance  with  other  major  public  concerns 

such  as  housing,  transportation,  emploj^ment,  education  and  social  security, 
with  each  of  which  they  are  associated.  The  idea  of  comprehensive  medical  .serv- 

ices for  the  entire  population  as  a  basic  social  right  of  every  individual  is  a  re- 

cent de\'elopment  in  the  Lnited  States.  The  objective  of  the  health  services  in 
the  aggregate  is  to  meet  that  obligation  and  of  education  to  build  opportunities 
for  the  training  of  the  personnel  necessary  to  meet  that  objective  successfully. 

Medical  security  is  coming  in  some  form  and  it  is  up  to  the  professions  to 
propose  the  ways  and  means  by  which  sound  progressi\  e  plans  can  be  formulated. 
It  would  indeed  be  shortsighted  and,  in  the  long  run,  futile  to  ignore  the  broad 
social  implications  involved.  At  the  moment  the  purely  economic  factors  are 
being  overemphasized.  The  important  concern  should  be  with  the  competence 
of  the  professional  services  rendered.  The  public  in  the  last  analysis  will  see  that 

the  supply  of  doctors  will  be  maintained  although  the  level  of  competence,  if  un- 
guided,  may  be  lower  than  present  day  scientific  knowledge  would  indicate  as 
desirable.  The  continuation  of  a  high  quality  of  physicians,  the  recruitment  of 
superior  students  and  competent  faculties  in  competition  with  other  fields  of 
endeavor  will  depend  upon  those  who  see  clearly  the  thread  of  educational  needs 

throughout  the  career  of  the  phA'sician.  The  problem  of  providing  proper  medical 
services  is  not  alone  that  of  producing  more  physicians  but  of  educating  them 
better  and  obtaining  a  more  satisfactory  distribution  and  effective  utilization  of 

existing  doctors  and  future  graduates.  The  solution  is  in  part  the  creation  and 
financial  support  of  hospital  centers  which  should  be  the  base  of  operation  of 
modern  medical  services. 

This  generation  is  experiencing  a  major  explosion  of  scientific  knowledge  and 
of  demand  for  trained  workers.  The  greatest  handicap  the  nation  faces  is  an 
acute  undersupply  of  high  level  skills  which  now  represents  a  bottleneck  in  the 

national  economy.  The  obhgations  of  medical  education  in  modern  societj'  are 
as  diversified  as  the  functions  it  must  perform  and  the  objectives  it  must  serve. 

The  public  is  turning  to  the  educational  institutions,  hospitals  and  the  health 
professions  to  propose  and  guide  the  programs  designed  to  safeguard  human 
resources.  ̂ Medical  education  broadly  conceived  is  the  keystone  in  the  entire 
arch  of  health  services,  the  expenditures  for  which  now  total  over  S27  billion  a 
year.  Provisions  for  the  basic  operation  of  the  85  medical  schools  are  less  than 

one  per  cent  of  that  total,  an  insignificant  proportion  in  relation  to  the  vital 

t  Pre.sident,  Josiah  Macy,  Jr.  Foundation,  New  York. 

*The  William  Henry  Welch  Lecture,  Mt.  Sinai  Hospital,  New  York,  Febuary  28,  1962 
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contnl)Utions  which  those  institutions  niakr  to  \hv  \volf:iro  of  in(li\-i(hials  and 
the  nation. 

Preparation  for  the  profession  of  medicine  is  no  longer  hinited  to  the  usual 

four-year  medical  course  and  internship.  It  now  embraces  the  entire  spectrum 
of  predoctoral  and  postdoctoral  training  in  the  medical  scliools  and  in  the  teach- 

ing and  community  hospitals,  a  span  of  professional  education  often  reaching 
eight  or  more  years.  The  nmnher  of  individuals  in  the  later  stages  of  training 
now  exceed  the  total  of  the  predoctoral  undergraduate  medical  students. 

An  aspect  of  the  expanding  graduate  programs  is  the  growth  of  liosjiital  resi- 
dencies, the  numl)er  of  which  has  increased  by  (iOO  per  cent  in  the  last  twenty 

years.  They  now  total  '.UJ'.VA  in  the  approved  institutions  alone,  Ijetween  four 
and  five  times  the  number  of  American  medical  graduates  each  year.  During  that 

period  the  iuunl)er  of  AnuM-ican  mechcal  graduates  has  risen  3.')  per  cent.  The 
many  responsibilities  and  demands  for  competent  instructional  staffs  for  the 
educational  guidance  of  thv  laige  numbers  of  trainees  in  the  hospitals,  who  often 

need  more  individual  attention  than  the  predoctoral  stud(Mit,  and  for  the  con- 
tinuation education  of  the  medical  and  other  professional  practitioners  are  very 

heavy. 

Every  hospital,  voluntary  or  municipal,  sliould  be  concerned  with  the  pro- 

fessional education  of  doctors,  dentists,  niu'ses,  social  workers,  technicians  of 
every  kind,  young  attending  phj^sicians,  administrators  and  the  general  public. 
Fortunately,  an  increasing  number  of  non-university  institutions  now  ha\e  or 
are  creating  modern  laboratories  and  other  facilities  and  professional  staifs  of 

excellence,  some  of  them  with  a  nucleus  of  full-time  members,  which  are  able  to 
provide  a  high  <]uality  of  instruction  to  house  staffs  and  practicing  physicians 
and  to  strengthen  patient  care. 

The  advancement  of  knowledge  in  the  health  sciences  is  an  essential  function 
of  medical  education.  The  gap  between  what  is  known  and  what  is  applied  is 
widening  and  probably  will  continue  to  do  so.  A  major  national  problem  is  to 
devise  methods  of  making  available  promptly  to  the  sick  and  handicapped,  and 

those  apparently  in  normal  health  as  well,  the  benefits  of  new  knowledge*  regard- 
ing the  diagnosis,  treatment  and  prevention  of  di.-<ease  and  (lisal)ility.  One  of  the 

primarj^  responsibilities  of  medical  education  at  all  levels,  therefore,  is  to  translate 
the  new  discoveries  into  the  preparation  of  personnel  who.-;e  duty  is  to  apply 
that  knowledge  to  the  needs  of  patients  and  the  community. 

In  response  to  the  public  conviction  that  support  of  m(Mlical  I'csearch  is  an 
investment  in  better  health  the  Congress  has  appropriated  large  sums  of  money 

for  that  pm'pose  during  recent  years.  Th(>  total  annual  expenditiu'es  for  medical 
research  through  the  Federal  Department  of  Health,  Education,  and  Welfare 
have  risen  from  S3  million  in  1946  to  S442  million  in  19G1.  They  now  represent 

over  one-half  of  the  total  expenditures  in  the  country  for  that  purpo.se.  Approxi- 

mately 27.")  of  theS442  million  were  spent  in  1961  through  the  National  Institutes 
of  Health  for  extramural  programs,  of  which  amount  S148  million  was  in  grants 
to  medical  schools  for  research  projects,  including  SI 3  million  for  clinical  centers, 
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and  S55  million  for  traineeships  and  fellowships.  The  total  of  S203  million  ex- 
ceeds the  annual  expenditures  for  the  basic  operations  of  the  8.)  schools.  Another 

S50  million  went  to  hospitals  and  other  institutions  for  medical  research  pro- 
grams and  S22  million  for  construction  of  research  facilities.  The  expenditures 

authorized  by  the  X.I.H.  for  extramural  research  projects,  framing  grants  and 

research  facihties  for  1962  are  40  per  cent  over  those  in  1961,  roughly  SSSo  mil- 

lion. President  Kenned\''s  recommended  budget  expenditures  for  fiscal  1963  are 
nearly  70  per  cent  greater  thaii  the  amounts  spent  in  1961.  A  large  part  of  these 
appropriations  have  been  made  to  institutions  with  facilities  and  investigators 

in  a  position  to  carrj'  out  the  programs  proposed. 
The  voluntary  health  agencies  continue  to  collect  about  S200  million  a  j'ear, 

a  considerable  part  of  which  is  devoted  to  research.  Philanthropic  foundations 

and  individuals  give  large  support  for  scientific  studies.  In  Xew  York  Cit}-  the 
Health  Research  Institute  has  become  a  substantial  grantor  of  local  research 
funds.  The  National  Fund  for  ̂ ledical  Education,  the  United  Health  Founda- 

tions and  the  American  ^Medical  Education  and  Research  Foundation  are  several 

other  agencies  assisting  in  different  ways  in  the  promotion  of  medical  research 
and  education. 

The  large  amounts  of  money  now  provided  from  governmental  and  other 
sources  for  research  emphasize  the  shortage  of  facihties  in  the  medical  schools 
and  hospitals  and  focus  particularly  upon  the  urgent  need  of  sufficient  numbers 
of  properly  qualified  individuals  to  carry  forward  the  investigations.  The  effect 

of  large  grants  and  research  fmids  upon  all  aspects  of  medical  education — faculty, 
students,  curriculum,  facilities  and  upon  the  very  nature  of  the  inquiries  them- 

selves, is  a  matter  of  growing  concern.  The  solution  to  the  situation  is  not  the 

curtailment  of  research  activities  but  of  expanding  and  strengthening  the  teach- 
ing functions  of  the  schools  and  hospitals  if  the  full  potential  of  the  investment 

by  the  Government  in  research  and  postdoctoral  training  is  to  be  realized.  Abun- 

dant ph\'sical  facilities,  adequate  scholarship,  traineeship  and  fellowship  funds 
and  even  unlimited  financing  of  investigation  will  become  largely  academic 
questions  in  the  long  run  unless  the  recruitment  and  preparation  of  competent 
practitioners,  teachers,  investigators  and  hospital  staffs  and  the  improvement  of 
medical  instruction  of  undergraduate  medical  students,  postdoctoral  trainees, 
hospital  residents,  paramedical  personnel  and  practitioners  can  be  accomplished. 

A  new  approach  is  altering  the  functions  and  responsibilities  of  universities, 
hospitals  and  medical  schools.  The  new  developments  are  a  part  of  the  revolution 

of  rising  expectations  so  far  as  health  .ser\-ices  are  concerned  and  are  creating 
new  organizational  patterns  and  administrative  procedures.  One  well  recognized 
evidence  of  the  trend  is  the  concept  of  the  hospital  center.  In  such  developments 
the  hospital  assumes  hea\y  educational  and  financial  burdens  in  addition  to 
those  of  patient  care  alone.  They  include  the  support  of  residents,  teaching  ward 
services,  special  outpatient  clinics,  laboratories,  rooms  for  instruction,  offices, 
extra  nursing  procedures,  maintenance  of  facilities,  more  ancillary  personnel  and 
enlarged  administrative  expenses. 
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rOXTlXUATIOX   KDUCATION   OK  PHYSICIANS 

The  {'oiitimuitioii  education  of  physicians  in  practice  aimed  to  keep  them 
abreast  of  new  developments  in  science,  clinical  medicine  and  the  prevention  of 
disease  and  disability  is  one  of  the  essential  features  of  any  national  plan  of 
medical  services.  It  offers  special  opportunities  for  connnuiiity  as  well  as  leach- 

ing hospitals  to  contribute  to  the  solution  of  the  prol)!ems.  The  new  Joint  Com- 
mittee on  Continuation  f^dueation  comprising  representatives  of  nine  national 

agencies  will  make  its  report  shortly. 

One  feature  of  this  problem  has  always  been  the  tlifhculty  of  pro\  idiiig  .satis- 

factorj^  learning  opportunities  for  the  busy  practitioner,  liven  in  the  most  attrac- 
tive inducements  there  is  great  difhculty  in  reaching  the  physician  who  is  unable 

to  leave  his  daily  duties  to  go  to  teaching  cent(>rs.  Hundreds  of  "courses"  are 
offered  and  publicized  by  medical  schools,  hospitals,  professional  associations, 
academies  and  others  but  they  reach  only  a  small  proportion  of  the  practicing 

doctors.  The  challeng(>  in  all  of  these  efforts  is  the  moti\-ation  of  the  physician 
to  continue  his  learning  and  in  some  manner  to  provide  opportunity  for  his  ac- 

tive participation  in  the  postgraduate  educational  process  rather  than  be  in  a 

passive  role  in  attendance  at  l(>ctures  and  demonstrations  or  in  merely  reading 
publications. 

Probably  the  crux  of  this  whole  situation  is  that  the  undergraduate  medical 

course  increasingly  is  placing  emphasis  upon  "learning"  by  the  student  as  dis- 

tinguished from  "teaching"  by  the  facult}',  a  focus  on  the  "how"  rather  than 
the  "what"  to  learn.  Only  through  the  permanent  development  and  acfjuisition 
of  sound  methods  and  habits  of  study  by  the  undergraduate  medical  student  or 

intern  will  the  futiu'e  phj'sician  be  able  to  continue  his  own  professional  develop- 
ment. Hence  the  .success  of  graduate  medical  education  depends  in  considerable 

measure  on  the  extent  to  which  undergraduate  medical  schools  fulfill  those  func- 
tions. 

LEXGTH  OF  MEDICAL  COURSE 

Several  medical  schools  for  different  reasons  are  undertaking  to  shorten  the 

combined  premedical  and  medical  course  from  the  usual  eight  year  period  to  six 
years.  This  is  in  response  to  the  conviction  of  some  that  the  overall  preparation 
for  medicine  can  safely  be  shortened,  partly  in  view  of  the  long  postdoctoral 
hospital  periods  that  are  now  recjuired.  This  device  has  been  tried  in  the  past 

in  this  country  but  was  abandoned  several  decades  ago.  It  may  pro\'e  successful 
in  certain  instances  under  the  new  conditions  that  pertain. 

It  is  also  of  interest  that  a  small  numb(>r  of  universiti(>s  are  initiating  programs 
for  two-year  medical  schools.  Several  of  these  are  intended  ultimately  to  be 

expanded  to  full  four-year  schools.  There  is  still  active  discussion  of  the  creation 
of  a  few  such  plans  focussed  more  particularly  on  what  has  been  discussed  as 

"Schools  of  the  Life  Sciences"  or  "Schools  of  Human  Biologj'."  In  such 
endeavors  some  of  the  students  completing  the  two-year  program  may  transfer 

to  the  third  year  of  a  regular  four-year  medical  school. 
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THE  SUPPLY  OF  PHYSICIANS 

The  necessity  for  an  increase  in  the  output  of  physicians  for  the  future  needs 
of  the  country  is  generally  accepted  although  too  little  attention  is  being  paid 
to  questions  regarding  more  effective  utilization  than  at  present  of  the  existing 
profession  and  the  future  additions  that  will  be  made  to  it.  This  is  partly  a  matter 
of  the  distribution  of  doctors,  governed  so  largely  by  the  patterns  of  medical 

practice,  economic  considerations,  public  education,  population  shifts  and  many 
other  factors.  A  number  of  the  major  communities  have  more  physicians  now 
than  are  required  if  their  services  were  effectively  and  efficiently  utilized.  Other 

areas  of  the  country  are,  or  soon  will  be,  in  short  supply.  All  of  these  and  sim- 
ilar questions  have  a  direct  bearing  on  the  problems  of  the  community  and  teach- 
ing hospitals. 

There  is  a  fundamental  socio-economic-professional  shift  now  in  process  rela- 
tive to  how  physicians  in  the  future  will  conduct  their  practices,  how  they  will 

be  organized  and  how  their  services  will  be  financed.  There  are  now  about  133 

million  persons  (over  70  per  cent  of  the  population)  covered  by  A'oluntary  pre- 

payment hospital  "insurance,"  121  million  by  surgical  expen.se  "insurance"  and 
close  to  90  million  with  .some  degree  of  coverage  for  medical  expense  services 

through  prepayment.  The  total  with  "major  medical  expense  insurance"  is  now 
over  31  million.  A  considerable  .segment  of  the  population  is  provided  with  health 
services  from  tax  sources  through  welfare,  hospital  and  health  departments. 
These  are  significant  trends  which  are  likely  to  continue,  particularly  as  state, 

municipal  and  Federal  programs,  labor  union-industry  plans  and  local  com- 
mmiity  organizations  for  medical  care  grow. 

If  progress  can  be  made  in  the  better  utilization  and  management  of  medical 

facilities,  resources  and  personnel  through  functionally  structured  hospital  serv- 
ices, ambulatory  care,  laboratory  services,  home  care,  nursing  homes,  public 

infirmaries  and  group  practice  that  would  increase  the  efficiency  of  health  care 

by  e\'en  five  to  ten  per  cent,  which  is  quite  conservative,  the  results  in  .sa\'ings 
of  medical  manpower  would  be  equivalent  to  the  output  of  ten  new  medical 

schools.  Changes  in  the  methods  of  practice  and  the  increa.sed  "productivity"  of 
the  modern  physician  through  the  growth  of  paramedical  services  and  various 

other  de\'ices  have  an  important  bearing  on  the  numbers  of  physicians  needed 
for  the  country  in  the  future  and  particularly  point  to  the  importance  of  greater 
utilization  of  their  highly  developed  skills,  knowledge  and  judgments. 

During  the  last  forty  years  the  number  of  physicians  has  increased  117  per 

cent  while  the  population  has  risen  76  per  cent.  During  the  last  decade  the  en- 
rollment of  medical  schools  has  risen  22.8  per  cent  while  the  population  has  in- 

creased 10.4  per  cent.  The  number  of  medical  graduates  from  American  schools 

was  6,994  in  1961  compared  with  2,.")29  in  1922.  The  first  year  class  of  1960-61 
is  8,298.  In  1960  there  were  8,030  additions  to  the  medical  profession,  including 

1,.")69  graduates  of  foreign  medical  schools.  Fifteen  new  schools  have  been  created 
since  1943,  nine  since  World  War  II  and  eight  more  are  now  proceeding  with 
their  plans. 
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The  recruit nuMit  of  medical  students  in  the  future  will  depend  more  upon  the 
challengos  which  medicine  will  oiler  for  satisfying  careers  in  science,  graduate 
education,  clinical  opportunities  and  public  service  to  well  qualified  and  properly 

motivated  college  students  than  upon  scholarships  or  other  financial  aid,  im- 
portant as  they  are.  Strengthening  professional  career  opportunities  will  be  the 

greatest  single  incentive*  in  the  recruitment  of  medical  students  and  future 
physicians. 

About  19  per  cent  of  physicians  licensed  to  practice  in  the  count ly  last  year 
were  graduates  of  foreign  medical  schools.  Some  of  the  foreign  medical  graduates 
are  well  trained  and  competent.  Many  of  the  others  have  high  intelligence  and 
eagerness  to  be  taught  but  the  large  majority  of  them  now  coming  into  the  United 

States  ha^•e  a  preparation  well  below'  the  standards  of  general  and  profe.ssional 
education  which  are  regarded  as  satisfactory.  Large  numbers  of  are  em- 

ployed as  interns  or  residents  in  hospitals  which  offer  little  in  the  way  of  educa- 
tional opportunities.  Much  of  the  program  for  foreign  medical  graduates  remains 

unsatisfactory  and,  from  an  international  point  of  view,  unfortunate. 
The  most  logical  solution  to  the  staffing  of  American  hospitals,  voluntary  and 

municipal,  not  offering  sufficient  educational  opportunities  for  approval  is  the 

employment  by  the  hospitals  of  well  qualified  phj-sicians  on  a  full-time  or  part- 
time  basis.  The  younger  men  and  women  can  remain  in  the  positions  for  several 

years  while  they  are  getting  established  in  the  commimity.  This  in  part  would 
solve  the  difficult  period  between  the  completion  of  residency  training  or  military 

service  and  the  start  of  practice.  About  2")  per  cent  of  recent  medical  graduates 
in  practice  are  now  on  a  full-time  salary  basis.  Two-thirds  of  the  American  resi- 

dents at  present  in  the  hospitals  are  desirous  of  remaining  in  some  form  of  or- 
ganized practice  when  they  complete  their  programs. 

Probal)ly  one  of  the  most  important  defects  in  the  whole  scheme  of  medical 
education  is  the  wastage  of  talent  and  competence  at  the  end  of  the  hospital 

residency  when  many  young  men  and  women  in  that  stage  of  de\  elopment  can- 
not easily  be  absorbed  into  the  present  structure  of  medical  practice.  Under 

e.xisting  conditions  there  is  no  well  established  bridge  from  the  hospital  period 
of  preparation  to  establishment  in  practice  although  this  is  being  solved  in  part 
through  the  slow  development  of  various  forms  of  group  practice  and  .salaried 
medical  services,  often  in  hospitals. 

What  is  needed  is  a  clearer  definition  antl  recognition  of  the  stream  of  medical 
education  and  more  clearly  defined  opportunities  to  which  a  medical  student 

may  look  forward  as  he  completes  the  successive  phases  of  his  professional  prep- 
aration and  moves  upward  toward  full  professional  responsibilitj^  in  present  day 

practice.  There  should  be  an  established  program  which  permits  a  recent  gradu- 
ate to  start  in  a  hospital,  group  practice  or  other  medical  organization  in  which 

he  is  employed  and  trained  and  retained  later  as  a  staff  member  or  be  prepared, 
as  in  other  profe.s.sions  or  walks  of  life,  to  move  to  other  established  positions. 
Obviously  .some  of  this  flow  of  young  medical  men  is  chamieled  now  but  proper 
organization  of  such  a  program  could  render  great  assistance  to  the  national 
medical  services  and  would  enhance  opportunities  for  recent  medical  graduates. 
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NEED  FOK  COOKDINATIOX  OF  EFFORTS 

There  is  urgent  need  for  eoordination  of  the  many  multi-professional,  social, 
economic,  welfare  and  political  programs  now  so  conspicuous  by  their  fragmenta- 

tion, splintering,  duplication,  ineffectiveness  and  skyrocketing  costs.  New  pat- 
terns for  the  distribution  of  health  services,  better  organization  and  utilization 

of  facilities  and  personnel,  regionalization  of  activities,  new  forms  of  private  and 
governmental  cooperation,  and  a  new  approach  to  the  joint  financing  of  the 

educational  and  community  services  are  urgently  needed.  These  are  acute  prob- 
lems, particularly  in  the  face  of  such  developing  national  plans  as  those  for  the 

medical  care  for  the  aged  either  vmder  the  Kerr-Mills  Act  or  the  proposed  King- 
Anderson  (KennedyJ  bill  under  the  Social  Security  System,  and  with  local  pro- 

posals concerning  the  staffing  of  municipal  hospitals,  the  relocation  of  facilities, 

the  cooperation  of  voluntary  hospitals  with  public  institutions,  the  joint  activ- 
ities of  the  Departments  of  Hospitals,  Health  and  Welfare  and  the  improvement 

of  nursing  homes,  proprietary  hospitals  and  home  care,  under  consideration. 

LOCAL  PROBLEMS 

Growing  out  of  some  of  the  general  con.siderations  presented  there  are  certain 

special  problems  in  Xew  "^'ork  City.  One  is  that  of  the  recruitment  and  suppty  of 
house  staffs  in  both  voluntary  and  municipal  hospitals.  About  48  per  cent  of 

those  positions  are  now  occupied  by  graduates  of  foreign  medical  schools.  An- 
other is  the  fact  that  one-third  of  the  physicians  has  no  hospital  affiliation.  The 

announced  plans  for  increasing  proprietary  ho.spitals  are  a  challenge. 
The  question  of  establishing  one  or  more  new  medical  schools  in  the  New  York 

area  is  under  wide  discu.ssion  and  being  studied  by  a  committee  appointed  by 
Mayor  Wagner.  There  are  191  physicians  per  100,000  population  in  Xew  York 
State,  compared  with  132  per  100,000  in  the  country  (e.g.  182  in  Massachusetts, 
161  in  California  and  127  in  Illinois).  In  Xew  York  City  there  is  a  ratio  of  about 

one  doctor  to  478  persons  (national  average  of  one  to  757  and  one  to  420  in  Man- 
hattan, Queens  and  The  Bronx).  Put  in  another  way  and  with  necessary  inter- 

pretations, if  Xew  York  had  a  supply  comparable  to  the  national  average  the 
number  of  physicians  in  the  City  would  be  about  10,000.  The  actual  number  is 
over  16,000.  On  the  basis  of  the  present  and  probable  future  supply  of  doctors 

locally  there  is  not  a  good  argument  for  a  new  medical  school  in  X'ew  ̂ 'ork  City. 
Some  have  suggested  that  another  school  in  X'ew  York  City  is  indicated  on 

the  grounds  that  local  students  have  difficulties  in  securing  admission  to  medical 
schools.  The  number  from  Xew  York  State  enrolled  as  first  year  medical  students 

in  American  medical  schools,  howe\'er,  is  6.8  per  100,000  of  the  population  com- 
pared with  the  national  figure  of  4.6  per  100,000.  It  is  surpassed  in  this  regard 

only  by  Xebraska  (7.2)  and  Washington,  D.  C.  (7.7).  In  X>w  York  State  6..") 
students  per  1,000  persons  at  age  20  receive  a  medical  education  in  American 
medical  schools  compared  with  a  national  average  of  4.2  per  1,000. 

Some  have  urged  the  building  of  new  medical  schools  as  a  means  of  supplying 
house  .staffs  and  visiting  physicians  for  hospitals  not  affiliated  with  medical 
schools.  There  are  better  and  more  economical  ways  of  dealing  with  that  problem. 
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Now  York  City  has  a  large  numbor  of  scattcMvd  xoluiitarv  and  inuiiicipal 
hospital  taciHtics  not  now  fully  utilized  for  niodical  tcaciiinf!;  and  research  which 
might  he  made  available  imder  })roper  educational  direction  and  leadership  to 

increase  the  supply  of  doetors  and  other  h(>alth  pcM-sonnel  for  the  country.  Th(\y 
can  and  do  serve  in  varying  degrees  as  opportunities  for  clinical  clerkships,  in- 

ternships, r(>sidencies  and  other  postdoctoral  training,  providing  ade(|uate  educa- 
tional supervision  and  guidance^  can  he  supplied.  A  modern  medical  school  re- 
quires more  than  clinical  facilities  and  groups  of  excellent  practicing  physicians 

in  the  community  although  theii'  a\ai lability  might  encourage  the  creation  of 
hospital  medical  schools  with  or  without  the  umbrella  of  an  educational  insti- 

tution (lualified  to  supply  the  necessary  leatlership.  The  crucial  factors  in  (>s- 

tablishing  a  satisfactory  medical  schcol  ai'e  the  assurance  of  a  competent  faculty 
dedicated  to  academic  medicine,  the  support  of  a  strong  imixcrsily,  sufficient 

lal)oratorv  and  clinical  facilities  under  the  control  of  the  faculty,  necessary  an- 
cillary personnel  and  stable  financial  resources. 

The  probable  future  shortage  of  ph\'sicians  in  the  country  as  a  whole  may 
form  the  basis  for  m'ging  anoth(M'  medical  school  in  Xew  York  City  as  a  con- 

tribution to  the  national  needs  in  \  iew  of  its  great  hospital,  educational  and  pro- 

fessional resources,  possibly  to  be  financed  in  part  by  I'etleral  and  State  funds. 
The  flavor's  Committee  is  currently  studying  the  whol(>  ([uestion.  It  is  well 
known  that  every  medical  school  wh(>rever  situated  is  in  fact  a  national  institu- 

tion since  it  educates  physicians  ami  other  health  jx-rsonnel  who  later  locate  in 

all  parts  of  the  nation  as  teachers,  in\'estigators  or  practitioners. 
In  meeting  health  problems  the  university  as  a  vital  social  agency  must  share 

with  hospitals  public  responsibilities  of  a  most  demanding  character,  often  of  a 
nature  not  entirely  academic.  The  combination  of  univer.sity  and  liospital  in  a 
joint  organization  imder  educational  guidance  represents  one  of  the  outstanding 

contributions  of  this  era,  a  type  of  administrative  struct ur(>  that  is  assuming  a 
greater  role  in  medical  exploration  and  professional  education  at  all  levels.  The 
hospital  or  medical  center  represents  the  most  satisfactory  vehicle  for  providing 

modern  health  .services  to  patients,  famili(>s  and  the  conununity  and  for  channel- 
ing aid  in  the  educational  and  research  programs  from  governmental  and  private 

sources.  Results  will  depcMid  to  a  considerable  degree  upon  the  willingness  and 
ability  of  educational  institutions  to  assume  genuine  leadership  and  guidance 
and  of  voluntary  and  other  hospitals  to  amplify  their  traditional  functions  of 

private  and  ward  patient  care  to  include  real  educational  obj(>cti\-(>s.  Xo  city  in 
the  country  is  as  well  endowed  with  the  material,  scientific  and  educational  re- 

sources as  X^ew  York.  There  are  many  excellent  programs  at  the  student,  in- 
ternship, residency  and  postdoctoral  levels,  some  afhliated  with  and  others  in- 

dependent of  the  medical  schools  and  universities.  The  opportunities  for  even 
greater  contributions  present  a  challenge  of  the  first  magnitude. 



STUDIES  IN  MYASTHENIA  GRA\TS 

Evaluation'  of  Cardiac  Conduction 

PETER  KORNFELD,  M.D.,  and  KERMIT  E.  OSSERMAN,  M.D. 
New  York.  N.  Y. 

Sudden  unexplained  death, has  always  challenged  the  clinical  acumen  of  the 
physician  treating  the  patient  with  myasthenia  gravis.  Respiratory  paralysis  or 
anoxia  due  to  obstruction  has  been  presumed  to  be  the  cause  of  these  deaths, 
but  cardiac  conduction  disturbances  have  never  been  ruled  out.  Since  the 

heart  is  delicately  controlled  by  the  autonomic  nervous  system,  it  is  of  interest 
to  consider  what  effect,  if  any,  myasthenia  gravis  has  on  cardiac  conduction. 
The  following  experiment  is  an  attempt  to  evaluate  the  influence  of  myasthenia 
gravis  upon  the  cardiac  conduction  mechanisms. 

METHODS 

Sixty  patients  ranging  in  age  from  15  to  40  years  were  used  in  this  study. 
Thirty  were  normal  control  subjects  (15  females,  15  males)  and  thirty  were 

myasthenic  patients  (21  females,  9  males)  comprising  all  the  clinical  classifica- 
tions of  myasthenia  gravis  except  neonatal  (1).  None  of  the  myasthenics  had 

any  clinical  evidence  of  thymic  enlargement.  Both  groups  were  matched  as  to 
age,  however,  as  noted  above,  there  was  a  larger  number  of  female  patients  in 
the  myasthenics.  All  sixty  participants  were  free  of  any  form  of  cardiovascular, 

pulmonary,  hematologic  or  thyroid  abnormalities.  Everj'  participant  had  a 
normal  twelve  lead  electrocardiogram  recorded  and  a  normal  two-meter  pos- 
terio-anterior  chest  roentgenograph  taken. 

Throughout  the  study,  the  following  procedures  were  performed:  a  standard 
lead  II  was  recorded  and  measurements  taken  of  the  heart  rate,  PR,  QRS  and  QT 
intervals  to  determine  any  changes  in  rate,  rhythm  or  conduction. 

1.  Unilateral  carotid  sinus  pressure  was  applied  for  ten  seconds  to  determine 
vagal  sensitivity.  The  right  carotid  sinus  was  massaged  first;  if  it  was 
found  to  be  sensitive  no  further  massage  was  performed  at  this  stage.  If 
insensitive,  the  left  side  was  similarly  massaged.  If  both  sinuses  were 

found  to  be  insensitive,  bilateral  eye-ball  pressure  was  applied.  During  this 

procedure,  if  the  heart  rate  slowed  by  less  than  ten  per  cent,  the  patient's 
carotid  sinus  was  considered  to  be  insensitive. 

2.  After  a  suitable  interval,  each  candidate  was  challenged  with  a  rapid 
intravenous  injection  of  20  mg  of  edrophonium  (Tensilon)  chloride. 

3.  After  ten  minutes,  by  which  time  the  drug  effect  had  completely  disap- 
peared, the  patient  received  another  rapid  injection  of  20  mg  of  edro- 

phonium chloride,  followed  by  a  ten-second  carotid  sinus  massage. 

4.  After  the  patient's  pulse  had  returned  to  the  baseline  rate  and  remained 
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stable  for  approximately  five  minutes,  0.4  m<^  of  atrojiine  sulfate  was 
([uiekly  injeetetl  intravenously. 

The  recordings  of  the  electroeardiograiii  taken  during  this  entire  procedure 
were  then  analyzed. 

RESILTS 

^leasurements  of  various  components  of  the  electrocardiograms  recorded  are 

shown  in  the  Table  I.  Since  cardiac  arrest  is  a  rare  occui-rence,  the  table 

T.\BIJ-:  I 
Electrorardioyraph  Analysis 

> 
Control  Subjects  (30) Myasthenic  Patients  (30) 

Mean 
Range Mean Range 

Baseline: 
Heart  Kate  78 66-100 77 

68-96 

P-R  Interval  (sec.)  0.17 0 12-0.21 0.16 0 
10-0.20 

QRS  Duration  (sec.)  0.07 0 05-0.10 0.07 0 05-0.10 

QT  Duration  (sec.)  0.3t) 0 32-0.40 
0.37 

0 
35-0.40 

After  injection  of  edrophonium  chloride: 
Heart  Rate  

71 
56-88 69 58-86 

0.17 0 
13-0.20 

0.17 0 
13-0.20 

QRS  Duration  (sec.)  0.07 0 05-0.10 0.07 0 
05-0.10 

QT  Duration  (sec.)  0.30 0 32-0.40 0.37 0 
35-0.40 

After  injection  of  edrophonium  and  carotid 
sinus  pressure: 

Heart  Rate  64 50-80 

61 

50-76 
P  R  Interval  (sec.)    0.17 0 13-0.21 0.17 0 14-0.21 

QRS  Duration  (sec.)    0.07 0 05-0.10 0.07 0 05-0.10 
0.36 0 33-0.40 0.37 0 35-0.40 

After  injection  of  atropine  sulfate: 
Heart  Rate  

92 

82-110 

95 

82-116 

P-R  Interval  (sec.)  
0.16 0 13-0.20 0.16 0 

11-0.20 

QRS  Duration  (sec.)  0.07 0 05-0.09 0.07 0 05-0.10 

QT  Duration  (sec.)  0.36 0 32-0.39 0.36 0 
35-0.40 

includes  not  only  average  figures  but  extremes  of  range.  Carotid  sinus  stimula- 
tion caused  slowing  of  the  heart  rate  by  10  per  cent  or  more  in  27  of  30  control 

individuals  and  in  28  of  30  myasthenic  patients.  Fourteen  control  subjects  and 

8  myasthenic  patients  complained  of  mild  muscarinic  side  effects  such  as  lacri- 
mation,  salivation  or  abdominal  cramps  following  the  injection  of  edrophonium 

chloride.  All  these  effects  were  dissipated  within  three  minutes  after  an  injec- 
tion of  edrophonium  chloride.  An  intravenous  injection  of  atropine  sulfate 

produced  a  subjective  awareness  of  palpitations  in  some  patients.  Electro- 
cardiograms recorded  occasional  auricular  extrasystoles  in  three  control  sub- 

jects and  in  two  myasthenic  patients.  The  onset  and  duration  of  action  of 
edrophonium  chloride  and  of  atropine  sulfate  were  similar  in  both  groups. 
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Edrophonium  chloride  effects  were  noted  within  30  to  55  seconds  after  injection 
and  its  clinical  action  completely  disappeared  within  four  minutes.  Clinically, 
atro]«ne  sulfate  produced  apparent  manifestations  within  25  to  40  seconds  after 

injection;  but  did  not  reach  its  peak  action  for  8  to  10  minutes.  No  slowing  of 
the  heart  rate  was  observed  following  intravenous  injection  of  atropine  sulfate, 
as  has  been  reported  by  some  authors  (2,  3l. 

Measurement  of  heart  rate,  PR,  QRS  and  QT  intervals,  as  influenced  by  the 
various  procedures  outlined,  revealed  that  the  myasthenic  patient  reacts  to 

vagal  stimuli  in  the  same  qualitative  and  quantitative  manner  as  does  the  non- 
my asthenic  individual.  In  this  study,  the  degree  of  severity  and  the  duration  of 
myasthenic  symptoms  had  no  apparent  influence  in  the  cardiac  conduction 
mechanism. 

DISCUSSION 

At  postmortem  examination,  patchy  myocardial  necrosis  has  been  found  to  be 
a  lesion  seen  at  times  in  the  heart  of  a  myasthenic  patient  (4).  By  means  of  the 
immunofiuorescent  antibody  fixing  technique  (5)  it  has  been  demonstrated  that 
the  myasthenic  globulin  fixes  the  myosin  of  striated  and  cardiac  muscle  of 
both  the  normal  and  the  myasthenic  (6).  As  yet,  immunologic  involvement  of 

the  Purkinje  system  has  not  been  shown.  Others  in  the  literature  have  com- 
mented on  the  increased  incidence  of  tachycardia  and  vasomotor  instability 

encountered  in  myasthenia  gravis  (7).  Thevenard's  advocacy  of  carotid  sinus 
denervation  as  an  ameliorating  procedure  for  this  disease  strengthened  the 

clinical  impression  that  vagal  tone  may  be  abnormal  in  many  of  these  myas- 
thenic patients  (8). 

This  study,  which  excluded  from  both  groups  all  patients  in  the  "coronary 
age  range,"  confirmed  the  previously  reported  work  of  Taquini  et  al.,  that  the 
vagus  nerve  exerts  its  normal  control  on  the  heart  of  the  myasthenic  (9).  Al- 

though the  recorded  electrocardiographic  response  to  edrophonium  chloride, 
carotid  sinus  massage  and  a  coml^ination  of  the  two  was  slightly  more  marked 
in  the  myasthenic,  this  was  statistically  insignificant.  Following  an  injection  of 
atropine  sulfate,  transient  flattening  of  some  T  waves,  shortening  of  the  PR 
interval  and  an  increase  in  the  heart  rate  were  observed  in  both  the  myasthenic 

and  control  groups.  No  other  recorded  electrocardiographic  abnormalities  were 

seen  in  either  group.  This  confirmed  the  results  seen  through  routine  electro- 
cardiography performed  on  over  500  myasthenic  patients,  seen  in  the  past  ten 

years.  However,  nonspecific  ST  and  T  wave  changes,  although  minor,  were 
observed  in  five  young  myasthenics  free  of  any  other  illness.  No  correlation  could 
be  found  among  the  degree  of  severity,  duration  of  the  myasthenic  syndrome 
and  the  reaction  of  the  heart  to  vagal  or  vagolytic  stimuli. 

It  should  be  pointed  out  that  the  myasthenic  patients  used  in  this  study  were 
ambulatory  and  did  not  have  the  extra  burden  of  being  in  any  form  of  crisis. 
Thus,  two  significant  factors  were  missing,  namely  the  lack  of  any  degree  of 
anoxia  and  elevation  of  arterial  pC02  which  are  present,  to  some  extent,  in 
crisis.  It  is  well  known  that  anoxia  and  COo  retention  increase  cardiac  irritability 
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and  arc  often  associated  with  a  sudden  oiitpourin<>;  of  catacholaniiiies.  The  ad(h- 
tional  administration  of  atrojjine  sulfate  or  of  antiehohnesterase  compounds, 
under  these  circumstances,  may  be  responsible  for  a  physiologic  type  of  death. 
In  a  series  of  oOO  jiatients.  twelve  had  cardiac  arrest  desi)ite  tracheostomy,  as- 

piration and  clinically  apparent  adequate  ventilation  with  mechanical  assist- 
ance. These  twelve  patients  were  subjected  to  immediate  open  or  closed  chest 

cardiac  massage  and  defibrillatory  procedures  which  resulted  in  return  to  life 

for  periods  of  one  to  thirty  days  for  9  ])atients.  Three  ))atients  are  still  alive. 
Postmortem  examinations  in  this  group  revealed  a  high  incidence  of  ])uliii()nary 
infection.  The  myocardium  showed  only  an  irregular  incidence  of  |)ulin()iiary 
atelectasis,  though  of  varying  degree,  as  well  as  focal  or  confluent  i)uliiionaiy 
infection,  an  irregular  incidence  of  nonspecific  patchy  necrosis.  No  pathology 
was  found  in  the  central  nervous  system. 

It  is  jiossihle  that  the  tests  used  in  this  study  wvvv  not  subtle  enough  to  bring 
out  any  alterations  in  the  cardiac  conduction  mechanism  which  might  have 

been  precipitated  by  superimposed  anoxia  or  CO^  retention.  The  danger  of  oxy- 
gen deprivation  or  CO;,  retention  to  the  myasthenic  patient  was  felt  to  preclude 

the  addition  of  any  anoxemia  test  to  this  protocol. 

SUMMARY 

In  response  to  vagal  and  vagolytic  stimuli,  the  reaction  of  the  heart  of  a 

myasthenic  is  qualitatively  and  quantitatively  similar  to  the  nonmyasthenic  ])a- 
tient.  The  absence  of  any  degree  of  anoxia  or  CO2  retention  on  the  cardiac  con- 

duction mechanism  may  be  the  reason  why  this  study  failed  to  reveal  any 
changes  in  the  cardiac  status  of  the  ambulatory,  controlled  myasthenic  patient. 
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UREMIC  PERICARDITIS  AND  TAMPONADE 
IX  A  TEX  YEAR  OLD  GIRL 

HOWARD  R.  RAPPAPORT,  M.D. 

Xeu-  York,  X.  Y. 

Uremic  pericarditis  is  usually  described  as  a  dry,  fibrinous  pericarditis  (1). 
It  is  a  frequent  occurrence  in  both  acute  and  chronic  renal  failure  (2) ,  and  has 
been  noted  since  the  original  report  of  Bright  in  1836  (3 1.  More  recent  studies 
have  indicated  that  there  is  usually  some  effusion  (1,  2,  4)  but  this  is  rarely  large 
enough  to  produce  cardiac  tamponade  (5).  The  case  report  presented  here  is  of 
interest  because  of  the  occurrence  of  tamponade  due  to  uremic  pericarditis  in  a 
young  child. 

CASE  REPORT 

C.S.,  a  ten  year  old  white  female,  was  first  admitted  to  The  Mount  Sinai  Hos- 
pital on  February  5, 1960.  She  was  transferred  from  another  institution  where  the 

diagnosis  of  chronic  nephritis  with  uremia  had  been  established.  The  patient  was 

given  a  high  fat,  high  carbohydrate,  low  protein  diet,  with  calcium  and  vitamin 
K  supplementation.  Antibiotic  therapy  was  begun.  Initial  blood  chemistry  values 
along  with  a  representative  sampling  of  the  laboratory  tests  carried  out  during 
this  hospitalization  are  presented  in  Table  1.  The  electrocardiogram  obtained  on 
admission  is  shown  in  Figure  1. 

On  February  13,  following  a  blood  transfusion,  the  patient's  temperature 
rose  abruptly  and  she  complained  of  upper  abdominal  pain.  The  fever  and  pain 

decreased  after  acetylsalicylic  acid  and  diphenhydramine  hydrochloride  ad- 
ministration. The  following  day  the  temperature  again  rose  abruptly.  The  pa- 

tient later  complained  of  chest  pain  and  a  pericardial  friction  rub  became  audible 
(Fig.  2  ).  Roentgen  examination,  the  next  day  demonstrated  a  heart  of  normal 

size  (Fig.  3a  ) .  The  pericardial  friction  rub  became  less  intense  during  the  follow- 

ing three  days.  On  February'  23,  a  kidney  biopsy  was  obtained  and  conventional 
microscope  examination  revealed  fibrosis  of  almost  all  gloraerulae  and  some 
polymorphonuclear  infiltration  consistent  with  chronic  glomerulonephritis  and 
secondary  pyelonephritis. 

On  February  26,  the  patient  became  short  of  breath  and  the  blood  pressure 
fell  to  100/60.  The  heart  was  now  percussed  to  the  anterior  axillary  line  and  the 

sounds  were  poorly  heard.  The  liver  was  palpable  two  centimeters  below  the 

right  costal  margin.  Roentgen  examination  showed  small  bilateral  pleural  effu- 
sions with  massive  cardiac  enlargement  and  loss  of  detail  suggesting  pericardial 

effusion  (Fig.  3b).  Fifty  milliliters  of  bloody  fluid  that  failed  to  clot  were  ob- 
tained by  pericardiocentesis.  The  removal  of  this  small  amount  of  fluid  produced 

symptomatic  relief.  On  February'  29,  increasing  dyspnea  made  necessaiy  another 
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])ori('ar(li:il  tap  productive  of  240  oc  of  l)loody  fluid  that  a<j;ain  failed  to  clot.  On 
March  2.  a  third  pericardiocentesis  was  i)erforiue(l  with  removal  of  300  cc  of 

bloody  fluid.  Follo\vin<2;  tiiis  procedure  x-ray  e.xaniination  showed  a  sliivht  icduc- 
tion  in  the  size  of  the  cardiac  shadow.  On  March  4.  the  patient  was  ditiitalized. 

TABLE  I 

Representative  samplifig  of  blood  chemistry  values  obtained  during  hospitalization. 

Date BUN C02 meq/L CI meq/L 
Na meq/L K meq/L 

Ca 

mg% 
P 

mg% 
A/G 

gm% 

Uric  acid 

mg% 

Great. 

mg% 

2/5 148 17.3 
91 

136 4.2 
7.4 

7.0 2.9/2.8 
11.5 i:{.2 

3/4 132 11.8 
84 

133 4.3 14.4 

3/10 UK) 11.6 95 128 4.9 
7.1 

5.6 
10.2 

3/30 106 25.8 97 141 7.6 9.6 

8.0 
4/11 142 19.4 100 133 6.6 9.0 

5.4 
2.8/2.7 8.7 

10.2 

4/19 168 13.9 
91 

137 8.1 8.9 
7.0 14.7 

4/26 245 12.8 
92 

133 7.4 8.5 9.2 11.6 

V2  73  IJ,  T5  7(5 

C.  S.      fao       !fS"#ll£)966  ird.l  2/S/60 

Fig.  1.  Elecliocardiograni  takeu  on  admission.  Note  prolonged  Q-T  interval  reflecting 
hypocalcemia. 

During  the  next  week  tliere  was  considerable  iuij^rovenient  with  further  reduc- 
tion in  the  cardiac  silhouette  on  x-ray  (Fig.  3c). 

On  March  26.  when  the  blood  pressure  was  206  160.  the  patient  had  a  grand 
mal  convulsion.  During  the  next  month  and  a  half,  the  child  hatl  progressive 

renal  failure  and  hypertensive  encephalopathy  that  became  refractor^'  to  treat- 
ment. The  patient  died  on  May  2.  I960,  slightly  less  than  four  months  after  her 

initial  hospitalization  and  two  and  one  half  months  after  the  onset  of  pericarditis. 
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DISCUSSION 

Bright,  in  describing  the  clinical  features  of  chronic  glomerulonephritis,  stated 
that  patients  with  tliis  condition  were  prone  to  sudden  attacks  of  pericarditis 
(Z).  Pericarditis  occurs  in  both  acute  and  chronic  renal  failure  (2),  but  the 

ECG' 

APEX 

CAROTID 

Fig.  2.  Phonocardiogram  of  friction  rub  with  systolic,  early  diastolic  and  presystolic 
components. 

Fig.  3a.  P-A  chest  x-ray  demon.strating  the  normal  size  of  the  heart. 
3b.  Note  now  the  ma.ssive  enlargement  of  the  cardiac  silhouette  and  the  small  bilateral 

pleural  effusions. 
3c.  The  heart  shadow  in  this  subsequent  examination  has  returned  toward  nonnal. 

inciflence  and  significance  of  the  pericarchtis  in  each  are  quite  different.  In  acute 

renal  failure,  Wacker  and  Merrill  reported  that  18  per  cent  developed  peri- 
carditis and  that  slightly  more  than  half  of  these  patients  died  (2).  In  chronic 

renal  failure,  the  reported  incidence  of  pericarditis  has  varied  widely  fl,  2,  4,  6) 
but  it  seems  likely  that  it  lies  close  to  50  per  cent.  The  appearance  of  a  pericardial 
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friction  rub  is  an  ominous  sign  and  doatli  follows  in  one  to  tiucc  weeks.  Siir\  ival 
is  rare  beyond  two  months  ( 1 ,  2,  4,  o  i . 

The  etiology  of  uremic  pericarditis  is  uncertain.  Bacteria  have  l)een  cultured 
from  the  pericardial  fluid  occasionally.  Init  these  have  usually  been  considered 
secondary  invaders.  There  has  rarely  been  an  inflannnatory  reaction  to  confirm 

the  presence  of  infection  (1.  4i.  A  chemical  basis  for  the  etiology,  while  attrac- 

tive, also  has  little  support.  Clinically  the  occurrence  of  jn'ricarditis  cannot  be 
correlated  with  the  level  of  m  x  (2l.  In  animals,  azotemia,  produced  !)y  injection 

of  urea  or  by  inducing  renal  failure,  is  not  accompanied  by  pericardial  inflam- 

mation (41.  A  third  theory  suggests  "irritation"'  from  i)roducts  of  muscle  ne- 
crosis. While  changes  in  muscle  fii)ers  with  .-^ome  mononuclear  infiltration  are 

occasionally  seen,  these  changes  are  not  seen  consistently  in  the  presence  of 
pericarditis  (1.  4l. 

Effusion  is  a  frecjuent  companion  to  uremic  pericarditis.  AI)out  half  tiie  cases 

of  uremic  pericarditis  have  100-300  cc  of  fluid  and  another  10-25  per  cent  have 
over  400  cc  of  fluid  ( 1.  4,  7,  8l .  The  larger  effusions  are  often  bloody,  possibly  due 
to  the  general  hemorrhagic  tendency  in  uremia  (7)  or  to  the  rupture  of  blood 
vessels  in  the  organizing  pericarditis  which  arc  torn  by  the  increasing  eftusion 
(8).  Tamponade  is  rare  and  has  not  been  previously  reported  in  a  child  (5). 

Clinically,  jiericarditis  is  associated  with  a  friction  rub  in  about  %  of  the  cases 

(1,  4).  One  half  of  these  have,  in  addition,  pain  or  ))recordial  oppression  of  vary- 
ing degree  (1,  2l.  The  patients  are  usually  hypertensive  and  arc  often  in  con- 

gestive heart  failure  with  some  cardiac  enlargement.  With  increasing  efTusion  the 

cardiac  size  increases  though  the  rub  may  remain  even  with  large  effusions  ( 1  i . 
The  diagnosis  of  an  effusion  large  enough  to  produce  cardiac  embarrassment 

is  not  difficult.  There  is  evidence  of  severe  right-sided  failure  with  edema,  dis- 
tended neck  veins,  and  a  positive  hepatojugular  reflux.  The  heart  sounds  are 

distant.  The  electrocardiogram  shows  complexes  of  low  voltage  and  the  x-ray 
examination  confirms  the  presence  of  fluid  in  the  pericardium.  The  degree  of 
cardiac  embarrassment  is  more  a  function  of  the  speed  of  fluid  accumulation  than 
of  the  quantity.  The  presence  of  fluid  first  produces  an  elevation  in  the  end 

diastolic  pressure  of  the  right  ventricle  and  right  atrium  tlue  to  mechanical  com- 
pression. There  is  secondarily  an  inflow  stasis  with  obstruction  to  right  atrial  and 

ventricular  filling  and  a  fall  in  cardiac  output.  Finally  a  fall  in  mean  arterial 
blood  pressure  occurs  (9 1. 

The  treatment  is  pericardiocentesis  by  needle  or  indwelling  catheter  (10). 
Removal  of  small  amounts  of  fluid  may  be  beneficial,  as  the  case  reported  here 
illustrates.  While  this  may  produce  temporary  relief,  the  course  of  the  primary 
disease  remains  unaltered. 

SUMMARY 

A  case  of  uremic  pericarditis  with  tamponade  is  described.  Pericarditis  in 

chronic  glomerulonephritis  is  again  noted  to  be  an  ominous  sign.  Uremic  peri- 
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carditis  usually  has  an  associated  small  effusion.  Tamponade  is  rare.  The  diag- 
nosis and  treatment  of  cardiac  tamponade  are  discussed. 
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HYPKHTEXSIVE  CARDIOVASCULAR  DISEASE  WITH  DIABETES 
IX  AX  ALCOHOLIC  PATIEXT 

Edited  by 

FENTON  SCHAFFNER,  M.D. 

Xcw  York.  X.  V. 

A  49  year  old  white  male  was  admited  to  The  ]\Iount  Sinai  Hosjiital  for  the 

firsit  time  after  he  had  fainted,  fallen,  and  cut  his  head.  There  was  a  deep  eut  in 
the  right  parietal  area  which  bled  profivsely.  He  had  vomited,  become  dizzy  and 
was  incoherent  for  a  short  while  following  the  ei)isode.  Several  days  prior  to 

admission  the  jnitient  noted  dizziness  on  standing.  He  had  been  taking  chlor- 
promazine  tablets  occasionally. 

The  patient  was  a  known  dialx'tic  although  he  had  never  received  treatment. 
There  was  a  long  history  of  alcoholism  and  eidargement  of  the  liver  had  been 

found  previously.  The  [jatient  had  been  treated  with  guanethidine  and  i'eser])ine 
for  hypertension.  Five  months  prior  to  admission  a  left  lumbar  sym|)athectomy 
had  been  performed  because  of  severe  claudication  in  both  lower  extremities. 
Two  months  later,  he  had  a  myocardial  infarction  with  severe  congestive  heart 
failure;  he  was  digitalized  and  ])laced  on  maintenance  digoxin.  Pneumonia  of 
the  right  lower  lobe  of  the  lung  followed;  there  was  an  uneventful  recovery.  There 
had  been  multiple  episodes  of  pneumonia  during  the  past  years. 

The  temperature  was  normal,  pulse  108  niin,  and  blood  pressure  160  110. 
The  patient  ai)peared  plethoric.  He  could  not  stand.  His  speech  was  slightly 
garbled.  Reflexes  were  normal.  Although  the  cut  was  deep,  the  bone  was  intact. 

There  was  a  i)resystolic  gallop  with  no  cardiomegaly.  A2  was  greater  than  P2. 

A  firm,  nontender  liver  cflge  could  be  felt  four  fingerbi'eadths  below  the  costal 
margin.  The  spleen  tip  was  fiuestional)ly  ])alpal)le. 

The  urine  contained  3+  alljumin  and  2+  sugar.  A  few  white  cells  and  finely 

granular  casts  were  .seen.  Hemoglobin  was  13.1  Gm''f ,  white  blood  count  20,500/' 
mm^  with  86%  polymorphonuclear  leukocytes,  18%  of  which  were  band  forms. 
Bux  was  23  mg%,  blood  sugar  166  mg^  ,  serum  albumin  3.4  (Im^,  globulin  3.3 

Gm%,  bilirubin  1.4  mgSc,  cholesterol  310  mg'yc,  transaminase  54  units,  cephalin 
flocculation  1  +  ,  and  sedimentation  rate  60  mm/hr.  Skull  x-rays  were  normal. 
Electrocardiogram  showed  a  sinus  tachycardia,  a  right  bundle  branch  block 

pattern  with  a  QRS  of  0.13  sec.  The  ST  segment  was  depressed  in  V2-5. 
The  laceration  was  sutured  without  difficulty.  His  blood  pressure  varied  from 

120  80  to  210  140  at  bed  rest.  Urine  sugar  varied  from  0-3+  with  most  fasting 
specimens  negative.  Guanethidine,  reserpine  and  benzdyrolfiumethiazide  were 

started  again  on  the  third  hospital  day.  His  temperature  went  to  102°  on  that 
From  the  Department  of  Pathology,  The  Mouiii  Sinai  Hospital,  New  York,  X.  V. 

339 



340 CLIXICO-PATHOLOGICAL  COXFERENXE 

day  but  the  next  morning  he  was  normotensive  and  his  white  blood  count  dropped 

to  11,100/mm^.  Later  in  the  morning  he  became  unconscious  and  convulsed.  At 
this  time  he  was  pulseless  and  cyanotic.  Electrocardiogram  revealed  ventricular 
fibrillation.  External  defibrillation  was  accomplished  with  250  volts  but  the 

heart  failed  to  respond  to  the  external  pacemaker,  and  despite  external  massage, 
intravenous  levarterenol  and  calcium  chloride,  he  died. 

Dr.  Max  Ellenberg* :  Despite  this  sketchy  history,  we  can  see  that  there  was 
multisystem  involvement.  This  man  had  cardiac  disease,  peripheral  vascular 
disease,  hypertension,  and  pulmonary,  hepatic  and  renal  involvement.  There  was 
considerable  drug  intake,  and  chronic  alcoholi.sm.  It  is  no  surprise  that  this  man 
had  diabetes.  I  would  like  to  try  to  tie  everything  into  one  package,  with  diabetes 
as  the  wrapping  paper  and  ribbon. 

The  incidence  and  severity  of  diabetic  complications  are  not  necesarily  related 

to  the  severity  of  the  carbohydrate  metabolic  disorder.  Although  these  complica- 
tions are  often  directly  proportionate  to  the  duration  of  the  diabetes,  they  may 

occur  independently,  and  serve  as  the  initial  clinical  manifestation,  before  the 
appearance  of  overt  carbohydrate  metabolic  disturbance.  This  man  obviously 
had  mild  diabetes  that  required  no  treatment.  As  far  as  we  know,  it  existed  for 
at  most  two  or  three  years.  Nevertheless,  the  possibility  or  potential  for  more 
severe  complications  was  present. 
We  know  that  he  had  a  myocardial  infarction  and  had  been  in  failure  on  at 

least  two  occasions.  We  can  assume  that  he  had  myocardial  disease  on  the  basis 
of  coronary  arteriosclerosis  with  coronary  occlusion  and  myocardial  infarction. 

He  had  hypercholesterolemia ;  it  has  been  said  for  years  that  diabetics  tend  to 
have  a  higher  elevation  of  cholesterol  than  the  nondiabetic  population.  However, 
uncomplicated  diabetes  without  renal  disease  and  in  moderately  good  control 
statistically  is  not  associated  with  a  serum  cholesterol  level  that  is  higher  than 
the  nondiabetic  state.  We  shall  return  to  the  hypercholesterolemia. 

The  patient  had  peripheral  vascular  disease,  and  intermittent  claudication 

which  recjuired  a  lumbar  sympathectomj'.  We  have  no  record  of  his  pulses  nor 
whether  they  were  palpable  so  we  cannot  determine  the  level  of  arterial  involve- 

ment. I  have  never  seen  any  beneficial  results  from  a  lumbar  sympathectomy  in 
peripheral  vascular  disease  on  an  arteriosclerotic  basis  in  a  diabetic  patient. 

There  are  good  reasons  for  this:  first,  there  is  usually  diabetic  neuropathy  al- 
ready; second,  the  rigid,  sclerotic  vessels  do  not  have  a  capacity  to  respond.  If  I 

were  to  predict  the  pathological  findings.  I  would  say  that  a  man  with  severe 
heart  disease  and  intermittent  claudication  most  probably  had  atherosclerosis 
of  the  aorta  and  marked  involvement  of  the  larger  vessels. 

It  is  difficult  to  explain  from  the  available  information  whj'  there  were  recur- 
rent pneumonias.  One  always  thinks  of  some  form  of  bronchial  stenosis,  but  there 

is  no  evidence  of  that  here.  Tuberculosis  must  be  considered  in  the  diabetic  pa- 

tient, but  thi.s  man  had  mild  diabetes,  he  had  never  been  in  coma,  and  he  ap- 

*  Assistant  Attending  Physician,  The  Mount  Sinai  Hospital,  New  York. 
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))eare(l  plethoric.  Moreover,  a  (lial)eti('  under  reasonably  good  control  is  no  more 
suscejitihle  to  infection  than  the  n()n(lial)etic. 

Multiple  myeloma  must  Ix  considered  in  view  of  the  ali)umiinuia.  In  multiple 

myeloma  there  is  fretiuently  associated  iiroteiiuu'ia  with  a  tendency  toward  in- 
fection. The  latter  is  often  marked  by  recurrent  ejjisodes  of  pneumonitis.  The 

patient's  serum  globulin  was  not  greatly  ele\  ated,  which  makes  multiple  mye- 
loma a  less  likely  possibility. 

We  are  left  with  i)ulmonary  infarction,  which  innnediately  suggests  itself 
in  a  man  with  severe  vascular  disease,  who  had  a  coronary  occlusion  two  months 

prior  to  hosjiitalization,  followed  by  right  lower  lobe  pneumonia.  There  was 

probably  jM'evious  congestive  failure  with  pnemnonia,  which  again  suggests 
infarction.  I  would  guess  that  the  ri'sults  at  autopsy  included  rei)eated  pulmonary 
infarctions. 

An  interesting  symptom  is  the  dizziness  on  standing.  This  suggests  orthostatic 
hypotension.  There  are  two  jiossible  explanations.  Fir-st,  this  man  was  receiving 
various  antihy])ertensive  ])rei)arations.  The  day  before  his  accident  he  had  taken 

chlorpromazine.  He  may  have  had  drug-induced  orthostatic  hypotension.  Second, 
the  more  interesting  possibility  is  that  he  had  orthostatic  hypotension  on  the 
basis  of  diabetic  autonomic  neuroi)athy.  This  is  not  very  rare  in  diabetes  with 
neuropathy,  although  there  is  usually  other  evidence  of  perijiheral  or  autonomic 
neuropathy.  Although  the  protocol  states  that  this  patient  had  normal  reflexes,  I 

would  say  that  the  odds  are  even  that  he  had  absent  deep  tendon  reflexes,  specifi- 
cally absent  ankle  jerks.  The  ]iathologist  will  not  ])e  able  to  decide  the  cause  for 

orthostatic  hypotension  but  it  is  important  to  know  that  it  is  not  a  rare  i)he- 
nomenon  with  diabetic  neuropathy  and  autonomic  nervous  .system  involvement. 

In  an  episode  of  hypotension,  the  patient  fell.  While  his  other  episodes  were 
relatively  mild,  this  one  was  dramatically  different  in  that  he  fell  and  sustained  a 
severe  head  injury.  In  addition  to  the  laceration,  he  was  dizzy,  he  vomited,  was 

incoherent  and  had  garbled  six^ech.  I  think  it  was  due  to  something  other  than 
orthostatic  hypotension.  We  know  that  he  died  in  an  episode  of  ventricidar 
fibrillation.  He  may  have  fallen  because  he  had  a  transitory  episode  of  some 
ectopic  paroxysmal  tachycardia  at  that  moment.  If  this  were  due  to  a  coronary 
occlusion,  he  could  have  the  nidus  for  an  infarct  which  resulted  in  his  death  three 

days  later,  again,  with  paroxysmal  tachycardia.  This  would  l)e  the  only  good 

explanation  for  the  transaminase  elevation.  It  would  also  account  for  the  leuko- 
cytosis, which  was  not  striking,  and  would  help  to  explain  the  elevated  sedimen- 

tation rate.  His  electrocardiogram  showed  a  right  bundle  branch  block  with 

depressions  of  the  ST  segment  in  the  i)rccordial  leads  V2-o.  This  may  have 
represented  a  change  from  a  previous  ecg  indicating  that  this  man  probably  had 
a  coronary  artery  occlusion  with  myocardial  infarction.  On  the  other  hand,  if 
this  were  an  old  i)attern,  then  I  could  find  consolation  in  the  fact  that  we  know 
that  with  a  right  bundle  branch  block  acute  ecg  changes  may  i)e  obscured.  Also, 

since  this  man  was  on  digitalis,  the  ST  depressions  in  V2-o  may  have  been  due  to 
the  drug. 

Nevertheless,  I  think  that  this  man  had  the  beginning  of  his  demise  at  the 
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moment  he  fell  and  sustained  his  scalp  laceration  and  cerebral  injuiy,  and  that 
it  was  in  the  form  of  a  beginning  coronary  occlusion  and  myocardial  infarction 
witli  transitory  paroxysmal  ectopic  arrhythmia. 

It  is  difficult  to  include  a  four-fingered  liver  in  the  realm  of  diabetes.  In  a  man 

who  is  a  known  chronic  alcoholic,  the  odds  are  good  that  he  has  Laennec's  cir- 
rhosis. In  any  diabetic,  even  a  mild  one,  who  has  been  untreated,  the  incidence 

of  one  to  two  finger  hepatomegaly  is  very  common.  Furthermore,  although  there 
is  still  a  great  deal  of  disagreement  on  this  point,  the  literature  recently  has 
tended  to  point  to  the  fact  that  cirrhosis  in  the  diabetic  is  more  common  than  in 
the  nondiabetic.  Even  though  I  feel  that  this  man  has  alcoholic  cirrhosis,  which 
basically  is  unrelated  to  diabetes,  I  think  there  is  a  diabetic  component  to  the 
hepatomegaly. 

We  have  to  mention  the  possibility  of  amyloid  because  he  had  severe  albumi- 
nuria and  an  enlarged  liver.  I  am  willing  to  discard  it  because  there  is  no  other 

evidence  for  amyloid.  In  this  secondary  type  of  amyloidosis  with  renal  and 
hepatic  involvement,  one  ordinarily  expects  some  underlying  reason  for  it  which 

I  cannot  discern  from  the  a-vailable  evidence. 
What  I  have  saved  for  last  probably  had  no  direct  relationship  to  his  exitus, 

although  I  think  it  is  important  from  the  clinical  point  of  view  and  ec}ually  so 
from  the  pathologic  point  of  view.  I  refer  to  the  renal  aspects  of  diabetes.  This 

man  had  3-1-  albuminuria.  In  spite  of  relatively  massive  albuminuria,  there  is  a 
relative  paucity  of  formed  elements.  This  is  characteristic  of  diabetic  nephro- 

pathy. Some  of  the  albuminuria  might  have  been  a  result  of  dehydration  or  the 
severe  stress  reaction  he  had  with  the  fall.  However,  for  purposes  of  discussion, 

I  am  assuming  that  the  3-1-  albuminuria  was  real  and  that  he  had  had  it  for  a 
reasonably  prolonged  period  of  time. 

The  rather  unfortunate  euphemistic  term,  "diabetic  nephropathy,"  has  come 
into  being  almost  as  a  form  of  self-defense  because  there  is  no  specific  single 
lesion  that  one  finds  in  a  diabetic  kidney  at  autopsy.  All  diabetics  have  arterial 
and  arteriolar  involvement;  they  usually  have  pyelonephritis,  and  they  may  or 
may  not  have  glomerular  involvement  in  the  form  of  glomerulosclerosis.  It  is 

any  combination  of  or  all  three  factors  that  is  included  in  the  term,  "diabetic 

nephropathy." 
No  simple,  clear-cut,  recognizable  clinical  picture  can  be  consistently  or  re- 

peatedly related  to  any  specific  pathological  picture.  Confusion  arises  from  the 

fact  that  the  eponym  "Kimmelstiel-Wilson"  has  been  used  to  describe  on  the  one 
hand  a  clinical  syndrome  of  nephrosis,  albuminuria,  azotemia,  hypertension, 

retinopathy,  and  neuropathy  clinically,  and  on  the  other,  the  nodular  lesion  of 
intercapillary  glomerulosclerosis.  We  must  separate  the  two  since  one  is  a  clinical 
description,  the  other  a  pathological  description. 

One  reason  why  there  has  been  such  a  clinical-pathological  discrepancy  is 
that  so  many  of  these  people  have  congestive  heart  failure  with  edema  in  addi- 

tion to  their  renal  involvement.  This  is  too  often  clinically  interpreted  as  part  of 
a  nephrotic  syndrome.  ]\Iany  patients  also  have  albuminuria,  part  or  all  of 

which  may  be  a  result  of  congestive  heart  failure  and  congestion  of  the  kidnej'. 
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In  this  case  wo  are  a  little  more  fortunate.  Tlie  patient  did  not  have  a  nephrotic 

syndrome  hut  we  also  know  that  he  did  not  have  ooii<2;estive  heart  failuri"  des|)ite 
the  history  of  failure  on  at  least  two  occasions.  He  had  a  i)resystolic  gallop  which 
usually  means  failure.  On  the  other  hand  he  had  a  ri<2;ht  bundle  branch  block  so 
I  shall  interpret  the  presystolic  galloj)  as  an  adventitious  third  soimd  as  heard  in 

bundle  branch  block.  A2  was  i^reater  than  P2;  there  were  no  i-ales  or  distended 
neck  veins;  there  was  no  tenilerness  of  the  liver  or  any  hepatojujiular  reflux  and 
no  peripheral  edema.  Nevertheless,  he  had  massive  albuminuria  which  therefore 

must  be  renal  in  ori<2;in.  lie  had  hypertension  and  beginning  azotemia.  Even 

though  he  did  not  have  nephrosis  from  the  edema  point  of  view,  if  I  may  be  [X'r- 
mitted  to  stretch  a  point,  chemically  he  had  a  beginning  nephrotic  syndrome. 
He  had,  for  example,  hypercholesterolemia,  lie  did  not  have  an  elevated  globulin 
or  a  reversed  albumin  globulin  ratio,  but  the  globulin  is  sufficiently  elevated  to 

let  me  assum(>  that  he  had  a  moderate' abnormality.  Had  he  lived  long  enough, 
I  am  reasonably  sure  this  man  would  have  developed  edema. 

Because  of  the  severe  albuminuria,  the  j)aucity  of  formed  elements,  the  associ- 
ated hypertension  and  the  elevated  in  x,  I  think  that  he  had  a  specific  diabetic 

lesion  which  at  autopsy  will  be  glomerulosclerosis,  in  addition  to  the  obvious 
vascidar  involvement  of  the  kidney. 

Glomerulosclerosis  also  i)oses  a  problem  l)ecause  there  are  two  kinds:  diffuse 

glomerulosclerosis  and  the  specific  intercapillary  glomerulosclerosis  (the  nodu- 

lar lesion  of  Kimnielstiel-Wilson )  which,  incidentalh',  is  the  only  pathognomic 
pathological  lesion  of  diabetes. 

Experience  has  shown  that  there  is  a  nnich  higher  degree  of  correlation  be- 
tween the  nephrotic  syndrome  and  diffuse  glomerulosclerosis  rather  than  be- 
tween the  nephrotic  syndrome  and  the  nodular  lesion  of  Kimmelstiel-Wilson. 

Since  this  man  did  not  have  edema,  I  am  going  to  guess  that  the  dominant 

lesion  in  the  kidney  was  the  nodular  lesion  of  Kimmelstiel-Wilson  or  intercapil- 
lary glomerulosclerosis. 

To  summarize,  I  think  this  man  had  myocardial  infarctions,  old  and  new,  with 
more  than  one  coronary  artery  occlusion;  evidences  of  old  pulmonary  infarctions, 

possil)ly  with  a  new  one;  alcoholic  cirrhosis  of  the  liver  with  some  fatty  infiltra- 
tion which  I  would  like  put  on  a  diabetic  basis;  and  diabetic  nephropathy  with 

severe  arteriolar  involvement  and  involvement  of  the  renal  glomeruli,  ])robably 

most  conspicuously  intercapillary  glomerulosclerosis  (i.e.  the  nodular  lesion  of 
Kimmelstiel-Wilson) . 

Dr.  Willy  Mautner* :  What  about  the  hypertension? 
Dr.  Ellenberg:  The  hypertension  could  be  one  of  two  things.  He  could  have 

had  associated  essential  hypertension  which  is  more  common  in  diabetics  than 
nondiabetics,  or  it  could  be  due  to  the  renal  and  vascular  involvement  a.ssociated 
with  diabetes. 

Dr.  Mautner:  I  want  to  thank  Dr.  Ellenberg  not  only  for  an  excellent  discus- 
sion but  also  for  a  great  deal  of  fortitude  in  discussing  a  case  with  an  insufficient 

history  and  limited  investigation.  The  patient  came  in  with  what  was  thought 

*  Assistant  Attending  Pathologist,  The  Mount  Sinai  Ho.^pital,  New  York. 
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to  be  a  myocardial  infarct,  was  handled  gingerly,  and  died  before  any  thorough 
study  could  be  done. 

The  heart  was  markedly  enlarged,  weighing  680  grams.  The  thickened  wall  of 
the  left  ventricle  showed  a  moderate  degree  of  diffuse  fibrosis.  The  right  side  was 

markedly  dilated  and  also  showed  some  degree  of  hypertroi)hy.  In  the  posterior 

wall  of  the  left  ventricle,  there  was  a  myocardial  infarct  extending  from  the  endo- 
cardium through  about  one-half  the  thickness  of  the  ventricular  wall.  A  fair 

degree  of  fibrosis  along  the  edge  of  the  infarct  indicates  that  it  must  have  oc- 
curred at  least  a  few  days  before  death.  The  coronary  arteries,  as  expected, 

showed  severe  arteriosclerosis. 

The  lungs  were  markedly  congested  and  on  section  showed  alternating  areas 

of  emphysema  and  atelectasis.  Many  alveoli  contained  pigment-laden  macro- 
phages as  seen  in  chronic  passive  congestion. 

Fig.  1.  Micl■u:^(■oplc  .^n  iuiu  ui        i  .-liuw  inji  hugr  ii  ri'j:ul;ir  i  i  ab  X63) 

The  liver  weighed  3,370  grams.  The  entire  liver  was  nodular,  the  nodules  vary- 
ing in  size  and  color.  Microscopically,  some  areas  contained  small  nodules  com- 

pletely devoid  of  architecture  as  seen  in  Laennec's  cirrhosis.  Other  areas  con- 
tained predominantly  large  irregular  nodules  within  which  fine  central  veins  and 

small  portal  tracts  could  be  identified,  giving  the  picture  of  postnecrotic  cirrhosis 
(Fig.  1).  This  picture  is  thought  to  develop  from  the  continued  expansion  of  the 

small  nodules  of  Laennec's  cirrhosis,  which  t)ecome  restructured  in  the  sense  that 
new  central  veins  and  portal  tracts  develop  within  them.  This  mixed  picture 
therefore  is  considered  to  be  a  late  stage  of  alcoholic  cirrhosis. 

The  spleen  was  enlarged,  weighing  540  grams  and  showing  extensive  conges- 
tion. Small  gastric  and  esophageal  varices  were  found  microscopically.  The  pan- 

creatic islets  were  morphologically  normal,  as  they  often  are  in  diabetes.  An 
incidental  finding  was  a  small  lipoma  of  the  adrenal. 

The  kidneys  were  also  enlarged,  the  left  weighing  450  grams,  the  right  210 

grams.  The  right  kidney  had  an  unusual  appearance  (Fig.  2).  The  upper  third 

was  shrunken  and  smooth,  while  the  lower  two-thirds  appeared  enlarged  and 
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was:  (luitc  granular.  On  section  a  wi'll-di'finfd  corticoiucdullary  junction  could 
he  seen  in  the  lower  portion  of  tlic  kidney,  but  not  in  the  ui^pcr  portion.  The  kid- 

ney was  founil  to  have  a  single  pelvis  and  ureter;  however,  there  were  two  sepa- 
rate renal  arteries  with  sejjarate  i)oints  of  origin  in  the  ureter.  Both  renal  arteries 

showed  severe  arteriosclerosis,  the  upper  one  being  almost  entirely  occluded  ex- 
cept for  a  pinpoint  lumen  (Fig.  3i.  The  shrunken  u])per  jiortion  of  the  kidney 

which  received  its  blood  supply  through  the  almost  entirely  occluded  vessel 
showed  almost  complete  atrophy  with  disappearance  of  the  renal  tubules  but 

jireservation  of  the  glomeruli  which  were  ljunclied  closely  together.  The  tul)u!(>s 

Fig.  2.  Fig.  3. 

Fig.  2.  Gros.<  picture  of  right  kidney  with  atrophic  upper  third. 
Fig.  3.  Small  lumen  in  occluded  rigiit  upper  renal  artery,  (cab  X63) 

which  remained  in  this  area  were  exceedingly  small  and  were  surrounded  by  large 
amounts  of  connective  tissue  (Fig.  4).  The  arterioles  in  the  affected  j^ortion  did 
not  show  any  marked  changes. 

In  the  remainder  of  the  right  kidney  and  in  the  left  kidney  there  was  extensive 

arteriolar  nephrosclerosis,  pas  stain  of  these  areas  revealed  pas  positive  thicken- 
ing of  the  intercapillary  spaces  as  seen  in  diffuse  intercapillary  glomerulosclerosis 

(Fig.  ol. 
Tubular  atrojihy  as  the  main  change  of  gradually  i)rogressive  renal  ischemia  is 

a  well-known  phenomenon.  While  it  is  usually  associated  with  hypertension,  in 
this  particular  case  we  cannot  blame  the  renal  atrophy  alone  for  the  hypertension 
because  we  do  not  know  the  temporal  setiuence  of  events.  It  is  almost  certain, 
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however,  that  the.<e  renal  changes  at  least  contributed  to  the  patient's  hyperten- 
sive state. 

Intercapillary  glomerulosclerosis,  which  appears  to  consist  primarily  of  a 
deposition  of  basement  membranelike  material  in  the  intercapillary  spaces,  has 
been  found  in  all  cases  of  diabetes  that  have  so  far  been  studied  by  electron 

microscopy,  even  before  there  were  clinical  symptoms  of  diabetes  or  of  nej)hrop- 

athy.  Since  the  material  deposited  has  many  of  the  morphological  characteris- 
tics of  basement  membrane,  it  is  readily  demonstrated  by  the  pas  stain. 

I  think  in  essence  we  have  been  able  to  confirm  Dr.  Ellenberg's  diagnoses. 

Fig.  4.  Fig.  5. 

Fig.  4.  Tubular  atrophy  in  upper  portion  of  left  kidney.  (H  &  E  X120) 
Fig.  5.  Intercapillarj-  glomerulosclerosis  with  thick  deposition  of  polysaccharide  material 

in  intercapillary  spaces,  (pas  X560) 

There  was  no  evidence  clinically  of  the  partial  occlusion  of  the  right  upper  renal 
artery. 

Dr.  Ellenberg :  I  should  have  pointed  out  that  there  must  be  something  in  ad- 
dition to  the  renal  glomerular  involvement  to  explain  some  of  the  hyi)ertension 

because  when  hypertension  in  a  diabetic  is  limited  to  an  expression  of  the  renal 

glomerular  involvement,  it  is  usually  of  a  rather  mild  degree.  We  do  not  see 
blood  pressures  like  210  140  unless  there  are  some  other  factors  involved,  such 
as  essential  hypertension.  This  would  fit  in  with  the  obstructed  right  renal  vessel. 

I  was  hoping  you  could  explain  the  recurrent  pneumonias  because  this  is  the 

one  thing  that  really  bothered  me.  Diabetics  have  so  many  complications  that 
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when  one  tries  to  fit  the  complications  into  the  pictuiv  of  <lial)ctos.  one  is  usually correct.  Finally,  to  rcjieat.  the  incidence  and  severity  of  complications  are  not 
at  all  necessarily  related,  as  in  this  particular  instance,  to  the  severity  of  dia- betes as  measured  hy  carbohydrate  metabolic  tlisorder. 

Final  diagnoses: 

1.  .MVOC.^RDI.XL  IXKARCTIOX,  POSTERIOR  WALL  OF  LEFT  VEXTRICLE,  SEVERAL  U\YS 
OLD.  WITH  P.ASSIVE  COXGESTIOX  OF  LIXGS.  SPLEEN  AXD  KIDXEYS.  2.  ARTERIOSCLE- 

ROTIC OCCLl-SIOX  OF  RIGHT  UPPER  REX.^L  ARTERY  WITH  ISCHEMIC  ATROPHY  OF  UPPER PORTION  OF  RIGHT  KIDNEY.  3.  SepT.4L  CIRRHOSIS  WITH  POSTXECROTIC  FEATLTRES.  4 
Adrex.al  LIPOMA.  5.  Diabetic  intercapillary  <;LoMERrLoscLERosis.  diffusf TYPE.  6.  Diabetes  mellitus  (  clinical)  . 
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CASE  NO.  173 

A  72  year  old  male  was  admitted  to  the  hospital  for  evaluation  of  a  hear- 
ing deficit.  During  the  preceding  five  years,  he  had  noted  a  35  pound  weight 

A  B 

Case  173,  Fig.  lA.  Barium  enema  reveals  numerous  small  nodular  defects  in  the 
sigmoid,  most  marked  along  the  superior  contour  (arrows).  The  lumen  of  the  bowel  is 
normal.  No  ulcerations  are  seen.  Similar  mucosal  alterations  are  noted  within  the 
transverse  colon. 

Case  173,  Fig.  IB.  Postevacuation  film  demonstrates  the  marked  thickening  and 
extensive  distortion  of  the  mucosal  folds  in  the  sigmoid  colon  (arrows). 

loss,  increasing  weakness,  tiredness  and  occasional  dizziness.  There  was  no 
melcna  or  hematemesis.  Physical  examination  revealed  a  chronically  ill,  pale 
man  in  no  distress.  There  was  no  evidence  of  peripheral  adenopathy.  Abdominal 
examination  revealed  a  normal  liver  and  spleen.  There  were  no  palpable 
masses.  Laboratory  examination  revealed  a  severe  hypochronic  anemia.  Stool 
guaiac  examinations  were  persistently  positive. 

Because  of  these  findings,  a  barium  enema  was  performed  as  the  first  part 

of  the  investigation  of  the  intestinal  tract.  This  revealed  numerous  small  nodu- 
.348 
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lar  defects  alon^i;  the  contours  of  the  sij^inoid  (Fi^.  lAl  associated  witli  marked 
thickening  and  distortion  of  the  mucosal  folds  (Fig.  IB).  The  caliber  of  the 

bowel  was  normal  and  no  discrete  filling  defects  or  vdcerations  were  demon- 
strated. Similar  but  somewhat  less  pronounced  changes  weiv  noted  within  the 

transverse  colon.  A  diagnosis  of  diffuse  lymi)homa  was  suggested  anil  l>arium 

meal  was  requested,  ̂ ^■ithin  the  stomach,  the  rugal  folds  were  diffusely  thick- 
ened and  distorted  by  numerous  small  nodular  infiltrations  (Fig.  2A).  The 

walls  were  relatively  nondistensible  with  impaired  peiistalsis  along  both  curva- 
tures. No  localized  areas  of  narrowing  and  no  discrete  ulcerations  were  noted 

within  the  stomach.  Numerous  tiny  s|)iculations  were  pi'esent  along  the  lesser 

Case  173,  Fig.  2A.  Barium  meal  examination  reveals  marked  thickening  and  distor- 
tion of  the  rugal  folds  by  diffuse  nodular  infiltrations.  No  localized  areas  of  narrowing 

and  no  discrete  ulcerations  are  noted  within  the  stomach. 

curvature,  predominantly  in  the  antral  region.  The  duodenal  bulb  was  large  but 
not  deformed.  Numerous  irregular  nodular  defects  were  present  in  the  duodenal 
bulb,  especially  at  the  base  (Fig.  2B  ).  Similar  but  less  prominent  changes  were 
noted  within  the  descending  duodenum.  The  jejunum  and  ileum  were  normal. 

Endoscopic  biopsies  of  the  sigmoid  and  stomach  were  then  jierformed.  The 
mucosa  of  both  regions  was  found  to  t)e  diffusely  infiltrated  by  large  mature 
lymphocytes.  There  was  no  evidence  of  involvement  of  the  deeper  layers  of 

tlie  bowel  wall.  The  jiathological  report  was  "benign  lymphoma."  Bone  marrow 
aspiration  revealed  no  abnormal  cells  and  the  peripheral  blood  count  showed 
a  mild  leukocytosis  with  a  slight  shift  to  the  left.  Blood  electrolytes  and  scrum 

electrophoresis  were  normal.  The  patient  was  given  a  course  of  x-ray  therai)y 

to  the  entire  abdomen  with  pi'om])t  relief  of  symptoms. 
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DISCUSSION 

The  entity  of  "benign  lymphoma"  of  the  gastrointestinal  tract  has  also  been 
referred  to  in  the  literature  as  "pseudoleukemia  intestinalis"  (1,  2,  5),  and 
represents  a  small  i^roportion  of  many  of  the  large  series  of  cases  reviewed  in 
the  literature  on  lymjjhoid  tumors  of  the  gastrointestinal  tract  (3,  6j.  There  is 
considerable  confusion  in  the  literature  both  clinically  and  pathologically  in 

regard  to  the  benign  lymphoid  hyperplasias  and  "benign  lymphomas"  of  the 

Case  173,  Fig.  2B.  Numerous  spiculations  are  seen  along  the  lesser  curvature  of  the 
stomach,  most  prominent  within  the  antrum  (lower  arrow).  The  duodenal  bulb  is  large 
but  not  deformed.  Numerous  irregular  nodular  defects  are  present  within  the  duodenal 
bulb  especially  at  its  base  (upper  arrow). 

gastrointestinal  tract.  The  prognosis  of  benign  lymphoma  appears  to  be  gen- 
erally good  and  is  not  influenced  by  whether  a  single  portion  of  the  gastro- 

intestinal tract  or  the  entire  intestinal  tract  is  involved.  Pathologically,  there 

is  a  hyperplasia  of  the  lymphoid  elements  within  the  mucosa  and  submucosa 
without  any  gross  or  histological  evidence  of  deep  infiltration  or  destruction  of 

the  normal  architecture  of  the  intestinal  wall  such  as  is  found  in  the  lympho- 
sarcomas and  other  malignant  lymphomas  (5).  Grossly,  the  mucosa  is  widely 

altered  with  cobblestoning  or  discrete  polypoid  formation.  At  laparotomy,  the 
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soft  polypoid  mucosal  and  submucosal  lesions  are  difficult  to  palpate  and  the 

extent  of  the  disease  is  best  judged  by  x-ray  examination  of  the  alimentary 
tract.  Although  skip  lesions  occasionally  occur,  the  entire  gastrointestinal  tract 
is  usually  affected,  especially  when  there  is  evidence  of  disease  of  both  the 
stomach  and  colon.  As  in  the  case  presented,  there  is  often  no  evidence  of 

peripheral  glandular  enlargement  or  hepatosplenomegaly.  Roentgenologically, 

the  findings  are  those  of  a  difTu.^e  mucosal  alteration  with  no  evidence  of  dis- 
crete ulceration  or  significant  narrowing  of  the  lumen  of  the  bowel.  There  is 

usually  no  evidence  of  mesenteric  or  retroperitoneal  lymph  node  enlargement. 
In  most  cases,  it  is  impossible  to  differentiate  this  disease  from  the  ordinary 

type  of  gastrointestinal  lymphosarcoma  by  x-ray  examination  alone. 

The  entity  of  benign  lymphoma  of  the  rectum  and  anal  canal  is  ti-eated  as 
a  separate  entity  in  the  literature.  This  is  probably  due  to  the  universally  good 

prognosis  for  this  disease  and  to -the  fact  that  it  never  becomes  a  generalized 
process.  In  this  disease,  there  is  usually  a  sessile  or  pedunculated  rectal  polypoid 
mass  which  ulcerates  and  bleeds  easily.  Pathologically,  the  findings  are  the 

same  as  in  benign  lymphoma  of  the  gastrointestinal  tract  with  mucosal  and  sub- 
mucosal follicular  hyperplasia  and  no  evidence  of  infiltration  of  the  deep  layers. 

The  treatment  for  benign  lymphoma  of  the  gastrointestinal  tract  is  radiation 
therapy  to  the  entire  abdomen.  It  is  usually  possible  to  demonstrate  complete 
disappearance  of  the  mucosal  and  submucosal  infiltrations. 

Case  Report:  "Bexigx  lymphoma"  of  the  stomach,  oroDExrM  axd  colon. 
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CASE  NO.  174 

A  66  year  old  female  was  admitted  to  the  hospital  because  of  a  lesion  in  the 

right  lower  lung  field.  Four  inonths  prior  to  admission,  the  patient  had  a  pro- 
ductive cough  associated  with  pain  in  the  left  chest.  After  symptomatic  therai)y, 

cough  and  sputum  disappeared  but  pain  persisted.  Three  months  prior  to  ad- 
mission, the  pain  shifted  to  the  right  chest  posteriorly.  Roentgen  examination 

of  the  chest  at  this  time  revealed  a  mass  in  the  right  lower  lobe.  Past  history  in- 
cluded two  bouts  of  pneumonia,  35  and  10  years  prior  to  admission,  the  latter 

associated  with  a  left  pleural  effusion  requiring  two  thoracenteses.  A  chest 
film  performed  IV2  years  prior  to  admission  and  reviewed  at  this  time  was 
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normal.  Physical  examination  revealed  slight  tenderness  over  the  left  anterior 
ribs.  There  were  no  abnormal  signs  in  the  chest.  There  was  no  evidence  of 

clubbing  or  lymphadenopathy.  The  liver  and  spleen  were  not  felt.  Routine  labo- 
ratory examinations  were  negative  except  for  a  markedly  positive  first  strength 

PPD.  Bronchial  washings  were  negative  for  tumor  cells.  A  right  scalene  fat  pad 
biopsy  was  normal.  Bronchoscopy  revealed  a  small  amount  of  blood  at  the 
orifice  of  the  superior  segment  of  the  right  lower  lobe.  Biopsy  of  this  area 

Case  174,  Fig.  1.  Postero-anterior  examination  of  the  chest  reveals  a  4  X  2  cm  ovoid 
homogeneous  density  in  the  right  lower  lobe  which  is  well  marginated  but  slightly 
fuzzy  in  outline.  The  heart  and  lungs  are  otherwise  normal. 

showed  chronic  bronchitis.  The  patient  was  placed  on  antituberculous  therapy. 

Repeat  chest  film  after  a  five  week  interval  revealed  a  4  x  2  cm  ovoid  homo- 
geneous density  in  the  right  lower  lobe  which  was  well  marginated  but  slightly 

fuzzy  in  outline  (Fig.  1).  This  lesion  was  increased  in  size  minimally  in  com- 
parison with  the  previous  examination.  Tomography  (Figs.  2A  and  2B)  re- 

vealed no  calcifications  or  cavities. 

Thoracotomy  was  performed  which  revealed  an  almond-sized  mass  measur- 
ing 2  x  3  x  5  cm  in  the  anterior  basal  segment  of  the  right  lower  lobe  near  the 

hilum.  The  overlying  pleura  appeared  normal.  There  was  no  evidence  of  any 
abnormality  of  the  hilar  nodes.  A  right  lower  lobectomy  was  performed  and 
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tlie  mediastinal  nodes  were  bioiised.  The  patholo^ieal  report  was  that  of  a 

soHtary,  oval,  nonenoapsulated  nodule  of  small  cell  lymphosareoma.  The  seff- 
mental  bronciuis  which  traversed  the  mass  was  distorted  l)ut  not  ohslructiMl. 

The  mediastinal  and  suhearinal  nodes  were  normal.  The  patient  made  an  un- 
eventful recovery. 

Case  174,  Fig.  2A.  Postero-anterior  tomogram  through  the  center  of  the  lesion  reveals 
a  sharply  outlined  inferolateral  contour  (arrow),  and  a  fuzzy  superomedial  border. 

Case  174,  Fig.  2B.  Lateral  tomogram  reveals  a  linear  density  projecting  from  the 

postero-inferior  contour  of  the  lesion  which  has  the  appearance  of  a  blood  vessel. 
While  this  feature  suggests  the  possibility  of  an  arteriovenous  anomaly,  the  vessel  is 
not  dilated  or  tortuous  and  extends  peripherally  rather  than  centrally  towards  the 
hilum.  No  calcifications  or  cavities  are  noted. 

DLSCU.SSIOX 

Primary  lymphosarcoma  of  the  lung  is  a  rare  disease  with  fewer  than  fifty 

documented  cases  in  the  English  and  American  literature  (1,  2,  4,  5l.  In  con- 
tradistinction, up  to  one-third  of  patients  with  generalized  malignant  lym- 

phoma have  some  involvement  of  the  lungs  or  pleura  pathologically  (2)  and  an 
estimated  5  per  cent  to  10  per  cent  have  radiogra])hic  findings  (6|.  In  814  cases 
of  malignant  lymphomas  involving  the  lungs,  only  a  single  case  of  primary 
pulmonary  lymphosarcoma  was  found  t3,  7 1 . 

There  is  no  typical  clinical  symptomatology.  Diagnosis  is  rarely  made  prior 
to  thoracotomy.  Pathologically,  the  lesion  usually  is  infiltrating  or  replacing 

lung  parenchyma.  When  small  it  may  be  circumscribed,  but  is  never  truly  enca])- 
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sulated.  It  may  involve  an  entire  lobe  or  lobes  and  can  cross  fissures.  Bronchial 

mucosal  involvement  seldom  occurs,  but  bronchi  are  often  compressed  or  dis- 
torted. The  histologic  picture  in  most  instances  is  that  of  small  cell  lympho- 

sarcoma. 

Radiographic  appearance  is  not  distinctive.  When  small,  the  lesion  may  be 

well  circumscribed  and  fairly  sharp  in  outline  as  illustrated  by  the  case  de- 
scribed. These  features  should  not  be  confused  with  the  exquisitely  sharp 

margins  of  a  radiographically  benign  lesion.  Usually  the  lesion  is  more  extensive 
when  first  discovered  and  the  appearance  then  simulates  that  of  a  carcinoma,  or 

in  some  instances,  "chronic  pneumonia.  One  differential  diagnostic  feature  has 
been  pointed  out  by  Baron  and  Whitehouse  (1).  With  bronchography,  they 

demonstrated  patent  bronchi  traversing  the  lesion  in  some  of  their  cases.  Dis- 
tortion and  displacement  of  bronchi  did  occur,  but  bronchial  obstruction  was 

not  observed.  This  feature  correlates  well  with  the  gross  pathological  findings. 
Case  Report:  Primary  lymphosarcoma  of  the  lung. 
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CASE  NO.  175 

A  64  year  old  female  was  admitted  to  the  hospital  because  of  severe  vomiting 

and  epigastric  pain.  Symptoms  began  abruptly  ten  days  before  admission  when, 

after  consuming  a  large  meal,  the  patient  experienced  severe  epigastric  pain, 

nausea  and  vomiting.  Intermittent  symptoms  persisted  for  a  few  days  and 
were  exacerbated  on  the  day  of  admission.  The  patient  had  a  known  duodenal 

ulcer  for  24  years  with  four  episodes  of  hematemesis  and  melena.  In  the  months 

prior  to  the  present  illness,  long-standing  symptoms  of  epigastric  pain  were 
increased  and  the  duodenal  ulcer  was  thought  to  be  active.  A  gastrointestinal 
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series  was  perforincd  two  months  ])rior  to  admission.  Tlie  duodenal  bulb  was 

markedly  deformed  in  a  elover-l(>af  fashion  and  a  small  ulcer  crater  was  thought 
to  he  present  (Fig.  lA).  The  stomach  emi)tied  well.  A  5  x  3  cm,  faintly  calcified 

gall  stone  was  noted  superior  to  the  duodenal  bulb.  There  was  gas  in  the  com- 
mon duct  and  gall  bladder  (Fig.  IB). 

A  B 

Case  175,  Fig.  lA.  Prone  right  anterior  oblique  film  demonstrates  a  marked  clover- 
leaf  deformity  of  the  duodenal  bulb  (lower  arrow).  A  tiny  patch  of  barium  in  the 
midportion  of  the  bulb  represents  an  ulcer  crater.  The  stomach  is  normal  in  size.  A  faint 
ring  calcification  is  noted  above  the  duodenal  bulb  (upper  arrow). 

Case  175,  Fig.  IB.  Prone  postero-anterior  film  demonstrates  gas  within  the  common 
bile  duct  (arrow  A)  and  the  gall  bladder  (arrow  B).  A  5  X  3  cm  faintly  calcified  gall- 

stone is  noted  superior  to  the  duodenal  bulb  (arrow  C). 

Repeat  gastrointestinal  series  on  admission  revealed  a  totally  obstructed, 
markedly  dilated  stomach  which  contained  large  amounts  of  fluid  (Fig.  2).  The 

pyloric  region  was  never  well  outlined  with  barium.  The  gall  stone  and  air  in 
the  biliary  tract  were  noted.  At  laparotomy,  a  large  biliary  calculus  measuring 
4  X  2.5  cm  was  found  lodged  inside  the  duodenal  bulb.  The  gall  bladder  was 
fused  to  the  duodenal  bulb  at  the  site  of  cholecystoduodenal  fistula.  The  stone 

was  milked  into  the  stomach  and  removed  by  gastrotomy.  No  additional  pro- 
cedure w^as  performed.  The  patient  made  an  uneventful  recovery. 
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Case  175,  Fig.  2.  Upright  postero-antenor  film  demonstrates  a  broad  fluid  level  in 
the  stomach.  An  air-fluid  level  is  seen  in  the  distal  antrum  (lower  arrow).  The  calcifled 
gall  stone  is  again  noted. 

A  B 

Case  175,  Fig.  3A.  Another  case  of  cholecystoduodenal  flstula  with  barium  in  the 

common  bile  duct  (upper  arrow).  There  is  a  large  ill-defined  filling  defect  within  the 
duodenal  bulb  (lower  arrow). 

Case  175,  Fig.  3B.  Spot  film  of  the  duodenal  bulb  reveals  the  filling  defect  to  be  well 
circumscribed  (between  arrows).  This  represents  a  gall  stone.  (This  case  is  presented 
through  the  courtesy  of  Dr.  A.  Z.  Freudenheim,  Good  Samaritan  Hospital,  Suffern, 
N.  Y.) 
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Case  Report:  Cholecystoduodenal  fistula  with  gall  stone  obstruction 
OF  the  duodenal  bulb  associated  with  duodenal  ulcer. 

(See  Discussion  in  Case  No.  176) 
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CASE  NO.  176 

A  72  year  old  female  was  admitted  to  the  hospital  with  the  chief  com])laint 

of  lower  abdominal  pain.  The  present  illness  was  of  three  weeks'  dui-ation  and 
started  abruptly  with  upper  abdominal  pain,  nausea  and  vomiting.  This  was 

followed  by  lower  abdominal  cramps,  distention  and  freeiuent  loos(^  scanty  bowel 

mo^•ements.  A  hysterectomy  was  ])erformed  22  years  i)rior  to  admission.  The 
patient  denied  significant  digestive  difficulties,  colic  and  jaundice.  On  physical 
examination,  the  temperature  and  pulse  were  moderately  elevated.  There  were 
signs  of  moderate  dehydration,  abdominal  distention  and  diffuse  abdominal 
tenderness,  most  marked  in  the  left  lower  quadrant.  The  diagnosis  of  partial  left 
sided  colonic  obstruction  was  entertained. 

Radiological  examination  of  the  abdomen  (Fig.  1 1  revealed  a  gas-filled  biliary 
tree  with  the  common  duct  measuring  1.5  cm  in  diameter.  A  pear-shaped  gas 
shadow  in  the  right  upper  quadrant  located  above  the  colon  and  lateral  to  the 

common  duct  was  interpreted  as  a  gas-filled  gall  bladder.  The  colon  was  mod- 
erately dilated  with  fluid  and  some  gas.  No  gas  or  stool  was  identified  in  the  rec- 

tum and  sigmoid.  An  opaciue  calculus  was  not  seen.  The  diagnosis  of  cholecysto- 
colic  fistula  with  gall  stone  obstruction  of  the  sigmoid  was  suggested.  Barium 
enema  (Figs.  2  and  3)  revealed  a  large  smooth  intraluminal  filling  defect  in 
the  sigmoid  which  produced  almost  complete  retrograde  obstruction.  This  was 

interpreted  as  a  gall  stone.  The  segment  of  the  bowel  just  distal  to  it  was  nar- 
rowed but  a  definite  constricting  neoplasm  could  not  be  demonstrated.  Tlie  site 

of  fistulous  communication  was  not  outlined. 

Sigmoidoscopic  examination  revealed  an  obstruction  of  12  cm,  where  ede- 
matous mucosa  was  observed.  There  was  no  indication  of  neoplasm. 

Gastrointestinal  series,  using  water  soluble  opaque  material,  showed  a  nor- 
mal stomach  and  duodenal  bulb.  The  second  portion  of  the  duodenum  was  ir- 

ritable. The  gall  bladder  was  not  opacified  on  the  early  films.  A  late  film  demon- 
strated a  narrowed  segment  in  the  hepatic  flexure  intimately  associated  with 

an  opacified  gall  bladder,  apparently  the  site  of  fistulization. 
The  patient  was  treated  conservatively.  On  the  seventh  hospital  day,  a  5  cm 

ovoid  gall  stone  was  spontaneously  passed  per  rectum.  This  was  follower!  by 

rapid  clinical  improvement.  Repeat  barium  enema  examination  clearly  demon- 
strated the  cholecystocolic  fistula  (Fig.  4).  The  remainder  of  the  colon  was 

normal.  Another  study  performed  six  months  later  when  tlie  patient  was 
asymptomatic  showed  no  change. 
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DISCUSSION 

Gall  stone  obstructions  usually  occur  at  the  sites  of  normal  anatomic  narrow- 
ing or  narrowing  related  to  local  pathologic  processes.  They  may  be  divided 

into  three  categories:  small  bowel,  large  bowel  and  gastroduodenal.  Such  cases 
comprise  about  two  per  cent  of  mechanical  obstructions  in  the  adult  (  2,  3,  8). 

Case  176,  Fig.  1.  Prone  film  of  the  abdomen  reveals  gas  in  the  common  duct  and 

hepatic  radicles  (arrow  A).  There  is  a  pear-shaped  gas  shadow  above  the  hepatic 
flexure  interpreted  as  the  gall  bladder  (arrow  B).  The  right  colon  is  moderately  dilated 
(between  arrows)  and  the  left  colon  slightly  dilated,  both  filled  with  liquid  contents. 
No  stool  or  gas  is  seen  in  the  rectum  and  sigmoid.  An  opaque  calculus  is  not  identified. 

Small  bowel  obstruction  accounts  for  about  ninety  per  cent  of  cases,  and  the 

stone  is  usually  lodged  one  or  two  feet  proximal  to  the  ileocecal  valve,  a  zone  of 
minimum  small  bowel  diameter.  Cholecystoduodenal  fistula  is  usually  present. 

Such  cases  of  "gall  stone  ileus"  are  common  and  account  for  25  per  cent  of 
mechanical  small  bowel  obstructions  in  patients  over  70  years  of  age  (3) .  Large 
bowel  and  gastroduodenal  obstructions,  as  illustrated  by  the  cases  reported,  are 
the  more  unusual  types  of  obstruction. 

In  large  bowel  obstruction,  the  stone  usually  entei's  the  colon  via  cholecysto- 
colic  fistula  at  the  hepatic  flexure,  although  a  stone  can  enter  at  the  duodenal 
level  and  traverse  the  entire  small  bowel  successfully  before  obstructing  the 
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Case  176,  Fig.  2.  Spot  film  of  the  sigmoid  demonstrates  a  large,  smooth  obstructing 
intraluminal  mass  (arrow).  A  thickened  transverse  fold  is  noted  just  distal  to  the  mass 
where  the  bowel  lumen  is  narrowed.  The  contours  here  ore  smooth. 

Case  176,  Fig.  3.  Prone  postevacuation  film  demonstrates  complete  emptying  of  the 
rectum  but  retention  of  diluted  barium  proximal  to  the  obstructing  sigmoid  mass  (arrow). 
Gas  in  the  common  duct  is  again  noted. 
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colon  (4).  The  site  of  colonic  obstruction  is  almost  invariably  in  the  sigmoid, 

where  the  minimum  diameter  of  about  2.5  cm  is  found.  (A  single  case  of  ob- 
struction in  the  transverse  colon  is  reported  (10).)  Furthermore,  the  sigmoid 

is  a  frequent  site  of  inflammatory  or  neoplastic  narrowing,  particularly  in  older 
people.  Another  reason  for  sigmoid  localization  may  be  the  relative  lack  of 

forward  j^ropulsive  movements  and  a  tendency  for  strong  contractions  of  circu- 
lar muscle  and  spasm  to  occur  in  this  segment  (9).  When  colonic  obstruction 

has  been  established,  spontaneous  relief  with  passage  of  the  stone,  as  occurred  in 
the  case  presented,  is  not  common  (  7). 

Case  176,  Fig.  4.  The  gallbladder  is  filled  via  cholecystocolic  fistula. 

In  gastroduodenal  obstruction,  the  stone  may  enter  either  the  duodenum  or 
the  gastric  antrum.  Actual  fistulization  need  not  occur  and  obstruction  can  be 
produced  with  the  stone  in  a  submucous  location  (1 ).  The  presence  of  a  chronic 
duodenal  ulcer  as  seen  in  the  case  presented  has  significance  both  as  a  cause 
for  fistulization  as  well  as  a  site  of  obstruction.  As  in  cases  with  colonic  ob- 

struction, however,  relief  of  obstruction  following  emesis  of  the  calculus  has 
been  reported  ( 6 ) . 

Radiologic  recognition  of  gall  stone  destruction  is  based  upon  the  criteria 
described  by  Rigler  et  al.  (5): 

a)  Recognition  of  the  air  (or  barium)  cholangiogram.  This  is  presumptive 
evidence  of  internal  biliary  fistula. 

b)  Visualization  of  the  stone  in  the  gastrointestinal  tract,  either  on  plain 
films  or  on  contrast  study. 
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cl  Dciuoiistrution  of  a  f^ignificant  cliangc  in  poi^ition  of  a  gall  stono.  The 
knowledge  of  the  former  presence  of  a  biliary  calculus  which  is  no  longer  seen 
in  the  right  ujiper  (juadrant  satisfies  this  criterion. 

(ll  Evidence  of  obstruction  of  the  gastrointestinal  tract. 

Differential  diagnosis  of  the  stone  in  situ  includes  foreign  body  and  i)olypoi(l 
neoplasm.  In  the  sigmoid,  coprolith  and  fecal  impaction  are  to  be  considered. 
In  the  stomach  and  duodenum,  particularly  with  the  submucous  location  of  the 
stone,  malignant  infiltrations,  submucosal  tumors,  and  extrinsic  defects  (both 
inflammatory  and  ncojilastic)  should  be  included. 

Cose  Report:  Cuolecystocolic  fistula  with  gall  stone  obstruction  of  the 
SIGMOID. 
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CASE  NO.  177 

A  38  year  old  male  was  admitted  to  the  hospital  with  a  thirty  iiound  weight 
loss  during  the  preceding  six  months.  Four  years  before,  the  patient  noted  jiro- 
gressive  swelling  of  the  left  testicle.  An  orchiectomy  was  performed.  Pathological 
examination  revealed  a  seminoma.  He  was  given  radiotherapy  to  the  left 

groin,  pelvis  and  para-aortic  areas.  The  exact  dosage  or  details  of  therapy  are 
not  available,  but  presumably  a  midjilane  dosage  of  3,500  r  in  five  weeks  was 
administered.  The  patient  remained  well  until  six  months  before  admission  when 

he  had  severe  right  lower  quadrant  pain.  An  exploratory  laparotomy  was 
performed  at  that  time  and  the  ileum  was  found  to  be  congested  and  edematous. 
No  resection  was  performed,  but  the  impression  was  that  the  bowel  was  in- 
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volved  with  regional  enteritis.  After  operation,  the  patient  continued  to  have 

crampy  lower  abdominal  pains  of  a  persistent  and  progressive  nature  ac- 
companied by  weight  loss.  Xo  diarrhea,  melena  or  vomiting  was  noted.  The 

patient  was  pale,  thin  and  chronically  ill.  Xo  masses  or  point  tenderness  were 
rioted  in  the  abdomen.  There  was  no  clinical  evidence  of  ascites.  No  radia- 

tion skin  changes  were  noted  over  the  abdomen  or  back.  Laboratory  examina- 
tion revealed  a  normal,  hemogram  and  normal  blood  jiroteins  and  electrolytes. 

Barium  meal  examination  revealed  no  abnormalities  of  the  esophagus,  stom- 
ach or  duodenum.  The  jejunum  and  proximal  ileum  were  moderately  dilated 

and  contained  increased  secretions.  The  valvulae  conniventes  were  considera- 

A  B 

Case  177,  Fig.  1A.  Small  bowel  examination  reveals  moderate  dilatation  and  in- 
creased secretions  in  the  jejunum  and  proximal  ileum.  The  mucosal  folds  are  diffusely 

thickened  and  nonpliable.  The  loops  are  separated.  Multiple  areas  of  narrowing  in 
the  proximal  smell  bowel  are  transient  in  nature. 

Case  177,  Fig.  IB.  Later  film  reveals  a  persistent  narrowing  in  the  distal  ileum  (be- 
tween arrows)  with  proximal  dilatation.  The  mucosal  folds  are  again  noted  to  be 

diffusely  thickened  and  distorted. 

bly  thickened  but  remained  pliable.  There  were  a  moderate  number  of  transient 
areas  of  narrowing  within  the  proximal  ileum  causing  no  delay  to  the  passage 
of  barium.  The  entire  distal  ileum  was  the  seat  of  a  diffu.se  inflammatory 
process  characterized  l)y  thickening  and  rigidity  of  the  valvulae  conniventes, 
serrated  borders  with  tiny  spiculations,  and  moderate  separation  of  adjacent 
bowel  loops.  There  was  a  short  area  of  narrowing  in  the  distal  ileum  within 
the  pelvis,  slightly  to  the  right  of  the  midline.  The  contours  of  the  narrowed 

segment  were  sliglitly  irregular  but  concentric.  Xo  gross  filling  defects  or  ex- 
trinsic mass  were  noted.  Discrete  ulcerations  were  not  seen.  Barium  entered  the 

colon  slowly.  The  terminal  ileum  was  best  visualized  by  retrograde  reflux 

during  a  barium  enema  and  appeared  normal.  The  colon  was  normal.  The  find- 
ings were  interpreted  as  radiation  enteritis  with  a  strictured  area  in  the  distal 

ileum. 
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At  laparotomy,  a  short  riogincnt  of  narrowing  was  itlcntified  m  tlio  distal 
ileum,  approximately  30  cm  from  tlic  ileocecal  valve.  The  entire  small  bowel 

was  lusterless  and  there  were  a  few  areas  of  telangiectasia.  The  strictured  seg- 
ment of  bowel  was  tliickened  and  firm.  The  mucosa  was  effaced  but  no  dis- 

crete ulcerations  were  identified.  Microscopically,  the  involved  bowel  revealed 

fibrosis  and  endarteritis  consistent  with  radiation  changes.  An  ileocolic  re- 
section was  performed  and  the  patient  had  an  uneventful  iiostoperative  course 

with  prompt  disappearance  of  his  symptoms. 

DISCUSSION 

Radiation  enteritis  is  a  rare  complication  of  x-ray  therapy  directed  to  the 
abdomen.  Most  cases  reported  in  the  literature  follow  pelvic  radiation  combined 
with  intracavitary  radium  used  in  the  treatment  of  uterine  carcinomas.  In  the 
usual  case,  a  midplane  dose  of  5,000  r  or  more  is  necessary  to  cause  radiation 
damage  to  the  intestines.  This  usually  occurs  when  a  single  loop  of  intestine  is 
adherent  in  the  pelvis  and  thus  receives  a  full  cancericidal  dose.  Usually,  when 
the  bowel  is  freely  movable,  any  one  loop  of  bowel  is  not  subjected  to  the  full 
dose  of  radiation.  Radiation  ileitis  is  a  rare  complication  of  radiotherapy 
given  in  seminomas  of  the  testis,  because  the  dose  administered  to  the  abdomen 
and  retroperitoneal  regions  is  usually  well  below  the  above  described  level. 
In  the  current  case,  it  is  conceivable  that  there  was  a  significant  overlap  of 
the  borders  of  the  various  fields,  thereby  exposing  a  small  volume  of  tissue  to 
twice  the  calculated  dose. 

There  is  usually  a  latent  period  of  5  to  16  months  after  the  cessation  of 

therapy  before  symptoms  of  radiation  enteritis  occur  (6).  Patients  have  signs 
of  subacute  intestinal  obstruction  and  are  usually  chronically  ill  with  weight 

loss,  secondary  anemias  and  hypoproteinemias.  In  a  few  cases  entero-enteric 
or  enterovesical  fistulas  have  been  described  (1,  5).  The  gross  pathological 
findings  are  those  of  loss  of  luster  of  the  peritoneum  which  is  thickened  and 
within  which  areas  of  telangiectasia  are  noted.  The  affected  bowel  is  thickened 
and  shows  loss  of  normal  flexibility.  In  a  few  cases,  there  are  local  areas  of 
necrosis  of  the  bowel  accompanied  by  local  or  generalized  peritonitis  (2,  3). 
Upon  opening  the  bowel,  the  mucosa  can  be  seen  to  be  ulcerated.  In  the  areas  of 

ulceration,  there  is  narrowing  accompanied  by  fibrosis.  Warren  has  described 
pathognomonic  changes  which  are  noted  microscopically  in  the  affected  bowel 

(4).  These  include  hyalinization  of  connective  tissue,  large  abnormal  fibro- 
blasts, and  blood  vessels  within  the  wall  of  the  bowel  showing  hyaline  de- 

generation. Also  noted  are  atypical  endothelial  cells,  phlebosclerosis  and  de- 
generation of  the  muscularis  mucosa.  Both  roentgenologically  and  grossly  the 

differential  diagnosis  is  primarily  with  regional  enteritis  (Crohn's  disease).  In 
both  conditions,  the  small  bowel  is  thickened  and  ulcerated  wdth  secondary 

partial  small  bowel  obstruction.  The  important  difference  is  that  in  Crohn's 
disease  the  terminal  ileum  is  almost  always  maximally  involved,  whereas  in 
radiation  enteritis  any  loop  of  intestine  located  in  the  pelvis  can  be  the  seat  of 
the  inflammatory  process. 

Case  Report:  Radi.\tiox  ileiti.s. 
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CASE  XO.  178 

A  46  year  old  male  wa.s  admitted  to  the  hospital  for  thoracotomy.  The  i)a- 
tient  had  been  perfectly  well  until  two  months  prior  to  admission  when  a  loose 
cough  developed,  productive  of  small  amounts  of  mucoid  sputum.  There  was 

no  fever,  hemoptysi.*  or  other  physical  complaint.  Antibiotic  therapy  was  not 
of  dramatic  hel])  and  symptoms  gradually  subsided.  A  chest  film  was  made  six 
weeks  prior  to  admission  during  the  course  of  the  illness  which  revealed  a  mass 

in  the  right  hilar  region.  Past  history,  occupational  history,  review  of  systems, 

physical  examination,  and  routine  studies  of  the  blood  and  urine  were  non- 
contributory.  The  patient  never  had  a  previous  roentgen  examination  of  the 
chest. 

On  admission,  repeat  chest  film  (Fig.  1)  revealed  a  rounded,  sharph^  out- 
lined mass  in  the  right  hilum.  There  was  no  change  in  comparison  with  the 

previous  study.  Frontal  and  lateral  tomography  ( Figs.  2A  and  2B )  revealed  no 
cavities  or  calcifications.  The  mass  was  located  just  below  and  behind  the 
middle  lobe  bronchus  at  the  root.  The  bronchi  were  not  distorted  or  displaced. 

Bronchoscopy  was  normal  and  bronchial  smears  and  washings  were  negative 
for  tumor  cells.  At  thoracotomy,  a  4  cm  mass  was  located  in  the  hilum  at  the 

major  fi.s.sure  between  the  middle  and  lower  lobes.  The  ma.ss  was  "shelled  out" 
without  technical  difficulty. 

Pathological  report  (Dr.  Robert  T.  Bryan)  revealed  an  enlarged  lymph 

node  with  normal  architecture.  There  were  small  patches  of  fibrosis  and  hyalini- 
zation  and  an  increased  number  of  eosinophiles.  There  were  no  Reed-Sternberg 

cells  or  neoplastic  cells.  The  final  diagnosis  was  "reactive  hyperplasia"  in  a 
hilar  lymph  node. 

DiscrssiON 

In  1954,  Castleman  described  a  ca.se  of  a  large  anterior  mediastinal  mass 
thought  to  be  a  thymic  tumor  which  proved  histologically  to  be  hyperplastic 
lymph  nodes  (l  l.  In  1956,  he  and  his  colleagues  collected  13  similar  cases  and 
established  a  new  pathological  entity  (2i.  The  process  has  occurred  most  often 
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Case  178,  Fig.  1.  Postero-anterior  chest  film  reveals  a  rounded  sharply  outlined  moss 
in  the  right  hilum.  The  heart  and  lungs  are  otherwise  normal. 
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Case  178,  Fig.  2A.  Frontal  tomogram. 

Case  178,  Fig.  2B.  Lateral  tomogram.  The  mass  is  located  just  below  and  behind 
the  middle  lobe  bronchus  at  the  root.  There  are  no  cavities  or  calcifications.  The  bronchi 
are  normal  in  course  and  caliber. 
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at  the  lung  root  or  tracheobronchial  region.  A  few  cases  have  appeared  in  the 
anterior  mediastinum.  A  report  of  a  case  (S)  in  the  posterior  mediastinum  is 
also  available. 

The  etiology  is  obscure.  For  the  present,  the  disease  is  regarded  as  a  response 
to  inflammation  (2).  Reflecting  this  concept,  the  nomenclature  has  included 

"chronic  lymphadenitis"  and  "lymph  node  hyperplasia;''  the  designation  "Cas- 
tleman's  disease"  also  seems  appropriate. 

Radiographically.  lesions  at  the  root  cannot  be  differentiated  from  ma- 
lignant lymphoma„  granulomatous  lymph  node  enlargement,  and  primary  and 

secondary  neo]3lasm.  In  the  anterior  mediastinum,  the  picture  is  that  of  thymic 
tumor  or  malignant  lymphoma.  The  lesion  reported  in  the  posterior  mediastinum 
presented  all  the  radiographic  features  of  a  neurofibroma.  The  diagnosis  is 

made  only  following  thoracotomy.  The  prognosis  is  excellent  and  no  reports 
have  appeared  of  recurrence  or  metastases. 

Case  Report:  Localized  benign  lymph  node  hyperplasia,  right  hill'm  (cas- 
tleman's  dise.\.se)  . 

ackxo\\t.edgment 

This  case  is  presented  through  the  courtesy  of  Drs.  Sheldon  B.  Adler  and 
A.  Z.  Freudenheim,  Good  Samaritan  Hospital  Suffern,  N.  Y. 
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The  Relationship  of  Food  and  Tracer  Intake  in  Aiirothioglncose  Obesity.  Gerald 
Friedman.  M.D.,  Ph.D.,  Jerome  D.  Wave,  M.D.,  and  Henry  D.  Janowitz,  M.D. 

Following  LDj,,  doses  of  atc.  e.xtensive  damage  to  hypothalamic  structures 

other  than  those  strictly  in^•ol^•ed  with  food  intake  has  been  demonstrated.  The 
injury  to  areas  previously  shown  to  be  involved  with  the  regulation  of  water 
intake  prom])ted  an  investigation  of  the  patterns  of  food  and  water  intake  in 
mice  from  the  second  day  following  .\T(;  injection  and  daily  thereafter  for  a 

period  of  six  months.  During  the  first  week  after  atg  no  statistically  sig- 
nificant dilTerences  were  noted  as  regards  food  and  water  intake  and  water 

to  food  ratios  among  mice  destined  to  become  obese,  atg  nonobese  mice  or  con- 
trols. From  the  second  to  the  sixth  months  statistically  significant  increases 

in  food  and  water  intake  were  demonstrated  among  mice  destined  to  become 

obese  compared  to  atg  nonobese  and  control  mice.  Weight  increments  per  ani- 
mal over  the  six  month  period  averaged  31.2  Gm  for  obese  mice,  15.3  Gm  for 

.\TG  nonobese  mice  and  11.3  Gm  for  controls.  At  no  time  period  following  the 
injection  of  atg  was  there  a  demonstrable  difTerence  in  water  to  food  ratio 

among  the  three  grou])s.  It  is  concluded  that  alteration  of  water  intake  regula- 
tory mechanisms  following  .\tg  is  not  a  concomitant  of  aurothioglucose  obesity. 

Extracorporeal  Circulation  in  Pulmonary  Insufficiency.  Isidore  Kreel,  M.D.,  and 
Howard  Rappaport,  M.D. 

Acute,  reversible  hypoxia  of  pulmonary  origin  was  induced  in  anesthetized 
experimental  animals  by  forced  ventilation  of  a  gas  of  low  oxygen  content 

{i.e.  ]2<^f  .  2'^(  CO:..,  86%  No  I.  When  significant  degrees  of  hypoxia  were 
obtained,  the  animals  were  subjected  to  venovenous  perfusion  and  oxygenation. 

Blood  was  drainefl  from  the  inferior  vena  cava,  oxygenatefl  by  a  Kay-Cross 
rotating  disc  oxygenator,  and  pumped  into  the  superior  vena  cava  by  a  Sigma- 
motor  pum]). 

In  a  series  of  animals  subjected  to  this  technique,  hypoxia  was  effectively 

reversed  for  periods  up  to  seven  hours,  with  a  high  percentage  of  sur\  ival.  How- 
ever, when  the  duration  of  induced  hypoxia  and  perfusion  was  i)rolonged  be- 
yond this  (i.e.  8  to  20  hours)  all  animals  died  postperfusion,  even  though 

their  hypoxia  was  eiTectively  reversed  during  the  operative  period.  In  an  effort 

to  elucidate  the  cause  of  death,  in  this  latter  group,  animals  were  perfu.^^ed  for 

prolonged  jieriods  ( 12-20  hours  I  without  inducing  hypoxia.  All  these  animals 
survived,  suggesting  that  the  jierfusion  itself  was  not  the  limiting  factor. 

Studies  are  currently  in  progress  to  delineate  the  biochemical  and  hematologic 
changes  during  induced  hyi)oxia  and  venovenous  perfusion. 
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Preliminary  Observations  in  Experimental,  Isolated  Left  Heart  Failure  in  Dogs. 
Richard  P.  Lasser.  ̂ I.D.,  Isadore  Kreel,  M.D.,  Henry  F.  Mizgala,  ̂ I.D.,  Stephen 
E.  Furst.  ZVI.D..  George  Gabor,  Douglas  Allen,  IVI.D.,  and  Charles  K. 
Friedberg,  ̂ Nl.D. 

The  object  of  this  study  has  been  production  of  chronic,  progressive,  isolated 

left  ventricular  failure  and  study  of  the  hemodynamic  alterations  and  their  re- 
lationshij)  to  renal  function  and  sodium  and  water  excretion. 

To  our  knowledge  such  studies  ha^'e  not  been  reported,  as  previous  work  of 
this  type  has  been  confined  to  isolated  right  heart  failure. 

To  produce  controlled,  isolated,  left  ventricular  overload  stress,  a  left  sub- 
clavian artery-left  atrial  anastomosis  was  performed.  This  procedure  was 

adopted  after  trials  of  left  coronary  artery  embolization,  several  types  of 

mitral  insufficiency,  and  a  left  ventricular-left  atrial  shunt  proved  unsatisfac- 
tory. 

The  advantages  of  the  subclavian  artery-left  atrial  anastomosis  are  that  it 
can  be  preciseh^  regulated  and  cjuantitated,  can  be  made  to  be  variable,  is  surgi- 

cally feasible,  and  can  be  occluded  or  taken  down  for  studies  in  recovery. 
Acute  studies  were  made  during  operation  of  the  aortic,  right  heart  and  left 

atrial  pressure  just  prior  to  and  immediately  following  opening  of  the  shunt 
in  twenty  mongrel  dogs. 

Chronic  studies  were  performed  in  four  animals  including  selective  aortic 
angiograms,  left  and  right  heart  catheterization  and  renal  function  studies  at 

monthly  intervals  in  the  awake  animal  as  well  as  the  response  to  rapid  intra- 
venous infusion  of  one  liter  of  isotonic  sodium  chloride. 

Results  following  the  acute  opening  of  the  anastomosis  revealed:  1)  An  im- 
mediate rise  in  left  atrial  jiressure  from  an  average  of  2.9  mmHg  to  5.1  mniHg; 

2l  Widening  of  the  aortic  pulse  pressure  from  an  average  of  35  mmHg  to  47 
mmHg;  3)  Xo  significant  change  in  mean  aortic  pressure  or  in  heart  rate. 

Studies  in  four  chronic  survivors  may  be  summarized  as  follows: 
1.  Angiograms:  Shunts  have  remained  patent  for  six  months; 

2.  Hemodynamic  measurements  have  shown  progressive  rise  in  left  ventricu- 
lar end  diastolic  pressure  in  three  of  the  four  animals  from  normal  levels  to  23. 

30,  and  10  mmHg  respectively.  "Reactive"  pulmonary  hypertension  has  been 
observed  in  two  animals; 

3.  Renal  respon.ses  to  rapid  saline  loading  have  shown  no  tendency  to  sodium 
retention  thus  far  in  spite  of  elevation  of  left  ventricular  end  diastolic  pressure. 

The  Effects  of  Intrarenal  Arterial  Injection  of  Digitalis  Glycosides  on  Urinary 
Concentration.  Sherman  Kupfer,  M.D.,  and  Jonah  D.  Kosovsky.  ]\I.D. 

Maximally  hydropenic  dogs  were  prepared  so  that  the  functions  of  each 
kidney  could  be  measured  separately.  In  ten  experiments,  solute  excretion  was 

promoted  by  constant  intravenous  infusion  of  isotonic  saline  or  5<^  mannitol 
until  the  initial  Cosm  from  each  kidney  was  1.35-4.02  cc/min.  Digoxin  or 
strophanthin  kombe  was  then  injected  (.05  mg/kg  in  30  minutes!  into  one 
renal  artery.  The  resultant  ipsilateral  diuresis  was  characterized  by  progressive 

increases  in  Cosm  to  peak  values  of  4.6-11.3  cc/min  whereas  T*'H20  declined 
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steadily  to  oO-SO'^f  of  that  noted  during  the  control  i)eriod.s.  Seventy  to  90 
minutes  after  c'onii)letion  of  the  glycot^ide  injection,  a  hypertonic  solution  of 
mannitol,  urea,  or  sodium  cliloride  was  infused  systemically  to  raise  the  rate 

of  solute  excretion  in  both  kidneys.  No  increase  in  T*'H20  occurred  in  the  glyco- 
side treated  kidney.  However,  T''H2()  in  the  control  kidney  rose  gradually,  as 

the  availability  of  sodium  for  reabsorption  in  the  ascending  limb  increased,  un- 
til a  peak  value  or  jilateau  was  reached  at  Cosm  levels  comparable  to  tliose 

observed  in  the  experimental  kidney  after  the- glycoside  injection.  Digitalis 

glycosides  thus  depress  T''H2()  by  a  direct  renal  effect  best  interpreted,  in  the 
absence  of  changes  in  adh  responsiveness  or  intrarenal  hemodynamics,  as  in- 

hibition of  soilium  transport  in  the  ascending  limb. 



4^  Treatment  results  were  good, 

and  in  many  cases  a  dramatic  response  was  noted, 

Many  of  the  cases  had  previously  failed  to  responc 

to  various  types  of  therapy  including,  in  some  in- 

stances, other  topical  corticosteroid  preparations.  5  > 

— Gray,  H.  R.,  Wolf,  R.  L.,  and  Doneff,  R.  H.:  Evaluation  of  Fluran- 
drenolone,  a  New  Topical  Corticosteroid,  Arch.  Dermat.,  84: \8,  1961. 

A  look  at  the  products — Cordran  cream  and  ointment  are  new  cortico- 

steroid preparations  especially  formulated  for  the  skin.  Each  Gm.  contains 

0.5  mg.  Cordran. 

Cordran^^-N  cream  and  ointment  combine  Cordran  and  the  wide-spectrum 
antibiotic,  neomycin.  Each  Gm.  contains  0.5  mg.  Cordran  and  5  mg.  neo- 

mycin sulfate  (equivalent  to  3.5  mg.  base).  Cordran-N  is  particularly  useful 

in  steroid-responsiv-e  dermatoses  complicated  by  potential  or  actual  skin 
infections. 

All  forms  are  supplied  in  7.5  and  15-Gm.  tubes. 

Cordran"'-N  (Jlurandrenolone  with  neomycin  sulfate,  Lilly) 
This  is  a  reminder  advertisement.  For  adequate  information 
for  use,  please  consult  manufacturer^  literature.  Eli  Lilly  and 
Company,  /ndianapolis  6,  Indiana.  240241 



JOUKN'AL    OK    THK     MO  TNT    SINAI    H  O  S  P I T  A  L.  •  V  O  L .    XXIX  -  NO.  .) 

3n  Jilemoriam 

MURRAY  HOWARD  BASS 

1882-1962 

With  his  death  on  March  9,  1962  the  worldwide  fraternity  of  Pediatricians  has 
lost  an  illustrious  member,  but  IVIount  Sinai  Hospital  mourns  the  loss  of  one  of 
the  last  in  the  crew  which  made  the  institution  so  outstanding  in  the  first  half 
of  the  century. 

Murray  Bass  was  born  November  29,  1882  in  Xew  York  where  he  received  his 
high  school  education  at  Horace  Mann  School,  his  college  and  medical  school 
instruction  at  Columl)ia  University  and  obtained  his  ̂ M.D.  degree  in  1907.  He 
then  joined  the  house  staff  of  The  Blount  Sinai  Hospital  where  he  spent  two 
years.  Subsequently  he  went  abroad  to  Berlin  and  Vienna  to  study  Pediatrics,  a 
specialty  to  which  he  had  been  attracted  by  one  of  his  instructors  during  his 

student  years.  In  1911  after  his  return  he  became  chief  of  the  clinic  in  the  chil- 

dren's department  of  The  ̂ Mount  Sinai  Hospital  and  remained  associated  with 
the  Hosi)ital  until  his  death.  He  was  appointed  Adjunct  Pediatrician  in  1919, 

Associate  Pediatrician  in  1922,  Attending  Pediatrician  and  Director  of  the  de- 
partment in  1942  and  Consulting  Pediatrician  in  1948.  During  all  these  years 

he  gave  much  of  his  time  and  all  of  his  devotion  to  the  service  of  the  Hospital  in 
spite  of  the  ever  increasing  demands  of  a  private  family  practice  and  as  a  most 

called  for  consultant.  For  twenty  j'ears  he  functioned  as  a  sort  of  executive 

officer  of  the  Department  of  Pediatrics.  After  Dr.  Bela  Schick's  retirement,  he 
was  the  natural  chosen  successor.  During  the  difiicult  years  of  the  war  and  the 

immediate  post-war  period  he  wisely  guided  the  department  and  its  staff  toward 
the  transition  into  a  full  time  service. 

What  distinguished  Murraj'  Bass  from  many  of  his  contemporaries  in  the  past 
as  well  as  in  the  present  was  the  harmonious  allotment  of  his  professional  in- 

terests and  endowments.  At  ward  rounds  and  in  the  dispensary  he  was  stimu- 
lating, at  times  brilliant  but  always  an  instructive,  inspiring  teacher.  His  gift 

of  keen  observation  made  him  an  unequaled  diagnostician,  his  broad  clinical 
experience  a  wise  therapist.  But  the  exceptional  qualities  of  his  mind  did  not  let 
him  rest  comfortably  on  these  accomplishments.  His  ever  awake  curiosity  and  his 

rare  familiarity  with  auxiliary  biological  sciences  forced  him  into  a  more  pene- 
trating analysis  of  his  experiences  as  a  clinician. 

If  one  surveys  the  many  scientific  contributions  of  Murray  Bass  covering  a 

period  of  fifty  years  one  is  impressed  by  the  wide  range  of  his  interests.  Ortho- 
static albuminuria  attracted  his  attention  in  his  first  publications  probably  as 

a  result  of  his  contact  in  Vienna  with  Jehle  of  the  Children's  Clinic.  But  subse- 

quently one  can  see  how  his  scientific  curiosity  w'as  stimulated  by  the  problems 
arising  from  his  own  clinical  experience.  It  would  l)e  impossible  to  touch  even 
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briefly  upon  tlie  relevant  articles  published  in  all  these  decades.  But  it  should  be 
said  that  with  advancing  years  his  publications  became  more  and  more  concerned 

with  questions  of  urgent  practical  importance.  Observations  of  serious  acute  ill- 
ness attracted  his  attention  to  the  dangerous  idiosyncrasies  of  young  children  to 

metals  and  it  was  because  of  his  penetrating  analyses  of  cases  of  lead  poisoning 
in  nursing  infants  that  the  sale  of  nipple  protectors  containing  this  metal  was 

prohibited  in  the  State  of  New  York.  It  was  not  only  Murray  Bass'  great  ability 
of  exact  clinical  perception  but  his  rare  gift  of  correlating  his  observations  with 
facts  of  diverse  derivation  which  accounts  for  some  of  his  most  valuable  contri- 

butions to  pediatric  practice.  The  clinical  aspects  of  the  RH  factor  published 
jointly  with  Dr.  Peter  Vogel,  vitamin  A  deficiency  in  infants,  periorbital  edema 
as  the  initial  sign  of  infectious  mononucleosis  are  relevant  examples  from  the 
later  period  of  his  scientific  activity. 

If  we  contemplate  the  accomplishments  of  Murray  Bass  it  is  not  enough  to 
pay  tribute  to  his  exemplary  life.  We  must  listen  to  the  message  he  has  left  us 
and  try  to  make  it  known  to  those  of  the  younger  generation  who  have  confidence 

in  us  and  in  our  judgment.  INIurray  Bass  was  a  great  physician,  one  of  the  great- 
est I  have  ever  met.  His  was  a  God  given  gift  of  a  rare  personality  which  com- 

bined qualities  not  often  found  together;  love,  dedication  to  duty  and  intellectual 
curiosity.  He  utilised  these  qualities  to  the  fullest  and  he  was  rewarded  by  the 
love  and  gratitude  of  thousands  to  whom  he  had  been  a  comfort  in  times  of  anxi- 

ety with  his  competence  and  wisdom.  And  we  who  were  proud  to  have  his  friend- 
ship admired  him  because  of  all  his  qualities  as  a  physician,  but  we  loved  him 

because  we  perceived  in  our  contacts  with  him  the  fountain  of  all  his  achieve- 
ments, the  harmony  and  humanity  which  was  so  unique  of  Murray. 

Paul  Klemperer,  M.D. 
for  the 

Editorial  Board 



BLOOD  strea:m  invasion  by  unusual  microorganisms 

S.  STANLEY  SCHNEIERSON,  M.D.,  and  CECELE  HERSCHBERGER,  BS. 

New  York,  N.  Y. 

A  number  of  microorganisms  of  unusual  interest  have  been  isolated  from  blood 

culture  in  the  Diagnostic  Bacteriology  Laboratory'  during  the  past  two  years. 
A  case  history  of  the  patient  from  whom  each  organism  was  recovered  is  pre- 

sented as  well  as  salient  microbiological  and  clinical  comments.  Most  of  these 
infections  have  been  first  reported  within  the  past  decade  or  two.  During  this 

period  greater  utilization  of  x-irradiation  has  prevailed  and  antimicrobials, 
steroids  and  antimetabolites  have  been  introduced  into  clinical  practice.  All 
exert  a  profound  physiological  effect  that  may  alter  host  resistance  and  this  has 
undoubtedly  contributed  towards  the  appearance  of  such  infections.  None  of 
the  microorganisms  presently  reported,  with  the  exception  of  the  Spirillum,  were 
among  the  346  Positive  isolates  recovered  from  53.57  blood  cultures  taken  at 

The  ̂ Nlount  Sinai  Hospital  in  the  three  year  period  of  1953-1955  inclusive  (Ij. 

GE^XS  ACHEOMOBACTER 

Case  iVo.  1:  White  male,  39  years  old.  The  patient  was  in  apparent  good  health  until  six 
months  ago.  At  that  time  he  experienced  an  episode  of  pain  on  the  dorsum  of  his  left  foot, 
without  swelling  or  heat,  which  subsided  spontaneously.  Three  months  later,  he  began  to 
complain  of  vague  discomfort  in  the  right  upper  quadrant  unrelated  to  ingestion  of  food  or 
exertion  but  relieved  by  rest.  There  was  no  cough  or  hemoptysis.  He  was  advised  by  a 
physician  that  he  had  an  enlarged  heart  and  a  murmur.  Two  days  prior  to  admission,  he  com- 

plained of  vague  discomfort  in  his  right  forearm  but  no  heat,  tenderness  or  swelling  was 
noted  in  this  area.  He  claimed  to  have  lost  27  pounds  in  the  past  four  months.  Physical  ex- 

amination on  admi.ssion  revealed  an  enlarged  heart  with  a  diffuse  apical  heave,  a  grade  II 

hollow  sj'stolic  murmur  radiating  to  the  axilla  and  a  deep  crescendo  diastolic  murmur  along 
the  left  sternal  border  at  the  apex.  An  aortic  sj'stolic  murmur  of  the  ejection  type  was  also 
heard  radiating  to  his  neck.  There  was  minimal  clubbing  and  no  edema.  Impression  on  ad- 

mission was  that  the  patient  had  rheumatic  heart  disease,  an  enlarged  heart,  mitral  insuffi- 
ciency, and  aortic  stenosis  and  insufficiency.  There  was  no  evidence  of  congestive  heart 

failure.  Because  of  his  symptomatolog.y,  the  persistent  low  grade  temperature  and  a  ques- 
tionably palpable  spleen,  the  possibility  of  subacute  bacterial  endocarditis  was  entertained. 

Eight  blood  cultures  taken  during  the  course  of  the  first  two  weeks  of  hospitalization  all 
proved  negative.  The  patient  continued  to  run  a  low  grade  febrile  course  in  the  hospital  and 
complained  of  vague  arthralgias.  On  the  tenth  hospital  day,  his  spleen  became  definitely 
palpable.  The  patient  was  started  on  intravenous  penicillin  in  large  doses  and  intramuscular 
streptomj'cin  on  his  sixteenth  hospital  day.  Seven  daj's  later,  while  on  this  therapj-,  his  tem- 

perature suddenly  spiked  to  103°F.  and  continued  at  an  irregular  spiking  course  for  four  to 
five  days,  reaching  a  maximum  of  105°F.  Blood  cultures  taken  on  three  successive  days  during 
this  episode  were  all  found  to  be  Positive  for  an  organism  identified  as  belonging  to  the  Genus 
Achromobaeter.  A  drop  of  exudate,  obtained  from  the  intravenous  site  also  grew  out  the 
same  organism.  Antibiotic  sensitivity  tests  revealed  it  to  be  Sensitive  to  tetracycline,  chlor- 

amphenicol, nitrofurantoin  and  neomycin.  Therapy  was  continued  for  fiv^e  and  one  half 
weeks  with  penicillin  and  streptomj'cin  with  slow  defervescence  of  fever.  In  the  last  month 
of  life,  congestive  heart  failure  became  the  prime  therapeutic  problem.  Temperature  during 

From  the  Department  of  Microbiolog^',  The  Mount  Sinai  Hospital,  Xew  York,  X.  Y. 
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this  period  was  periodit-ally  and  irregularly  elevated  to  approximately  100.5^F.,  vaiying  with 
afebrile  periods.  A  number  of  blood  cultures  taken  during  this  time  were  all  sterile.  His  con- 

dition gradually  deteriorated  and  he  died  at  the  beginning  of  the  third  month  of  hospitaliza- 
tion of  congestive  heart  failure.  Postmortem  examination  revealed  atliierent  fibrous  peri- 

carditis. The  tricuspid,  mitral  anil  pulmonic  valves  were  foimd  without  rheumatic  stigmata. 
The  right  ventricle  was  dilated,  the  left  \entricle  dilated  and  hypertrophied.  Tiie  liase  of 
what  remained  of  the  aortic  valve  was  calcific.  The  valve  itself  was  almost  completely  de- 

stroyed but  was  apparently  composed  of  three  leaflets.  The  right  cusp  was  replaced  by  red 
friable  material  and  the  same  material  partially  replaced  the  posterior  and  left  leaflets.  Upon 
reconstitiition  of  the  heart  no  valvular  material  remained  to  effect  closure  of  the  aortic 

orifice.  The  friable  vegetations  encroached  upon  the  coronarv-  ostia  but  did  not  occlude  them. 
\o  abnormalities  of  the  coronary  vessels  were  observed.  The  aorta  contained  .several 
atheromatous  placiues.  Anatomical  diagnosis  was  chronic  bacterial  endocarditis  in  the  abac- 

terial i)iiase  superimposcMl  upon  old  rheumatic  aortic  \alvular  disea.se  and  the  cau.se  of 
death  was  attributed  to  chronic  l^acterial  endocarditis  with  cardiac  failure.  Postmortem  cul- 

ture of  the  heart  was  Positive  for  B.  proteus,  Pseudomonas  aeruginosa,  Enterococcus ;  of  the 
spleen  for  B.  proteus,  Staphylococcus  aureus  and  Enterococcus.  The.se  were  undoubtedly 
due  to  contamination.  The  organism  previously  recovered  from  the  blood  stream  was  not 
isolated  from  the  heart  at  postmortem. 

Comment 

The  strain  recovered  from  the  blood  of  this  patient  grew  well  on  ordinary  cul- 

ture media  at37°C.  under  aerobic  conditions.  On  smear,  it  was  a  small  to  medium 
sized  gram-negative  bacillus.  In  contrast  to  members  of  the  family  Enterobac- 
teriaceae,  it  failed  to  reduce  nitrates  to  nitrites  or  ferment  glucose.  Other  carbo- 

hydrates were  not  fernaented  cither  but  unlike  the  genus  Alcaligenes  that  i^os- 
sesses  this  same  characteristic,  it  failed  to  render  litmus  milk  alkaline.  It  was  not 

agglutinated  by  any  of  a  number  of  available  Herelleae  or  ̂ Nlimeae  antisera. 
Absence  of  colonial  pigmentation  ruled  out  its  classification  within  the  genus 
Chromobacterium.  It  was  therefore  identified  as  being  a  member  of  the  genus 
Achromobacter,  strains  of  which  are  widely  distributed  in  nature  and  commonly 
found  in  water  and  soil. 

Since  the  same  organism  was  isolated  from  exudate  obtained  from  the  intra- 
venous site,  presence  of  a  local  infection  there  with  this  strain  from  which  the 

organisms  disseminated  into  the  blood  stream  either  spontaneouslj'  or  as  a  result 
of  penetration  by  an  intravenous  needle  must  be  considered.  However,  actual 
bacterial  contamination  of  the  intravenous  medication  it.'^elf  cannot  be  excluded 
as  a  source  of  the  bacteremia. 

CANDIDA  TROPICALIS 

Cfl.se  .Yo.  2:  White  male,  4  years  old.  This  child  was  first  admitted  to  The  Mount  Sinai 
Hospital  in  October,  1960,  at  which  time  a  diagnosis  of  lymphosarcoma  was  made.  He  was 
treated  with  radiotherapy,  nitrogen  mustard  and  steroids,  following  which  there  was  .some 
rece.ssion  of  the  cervical  nodes.  At  the  time  of  discharge  there  was  no  fever,  anorexia  or  loss 
of  weight.  Cobalt  therapy  was  started,  continued  intermittently,  and  the  patient  received 
his  last  treatment  six  days  prior  to  the  present  admission  in  September,  1961.  He  was  read- 

mitted becau.se  of  sudden  onset  of  bilateral  neck  swelling,  temperature,  abdominal  pain, 

nausea  and  vomiting.  His  temperature  at  the  time  of  admi.ssion  ranged  from  102.2'  to  104.8°F. 
Treatment  was  started  with  penicillin  and  chloramphenicol  as  well  as  with  steroids.  IVIctho- 
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trexate,  Cytoxan  and  blood  transfusions  despite  which  he  continued  to  run  a  high  tempera- 
ture and  he  became  markedly  leukopenic.  A  number  of  blood  cultures  taken  following  his 

admission  were  all  negative  until  eight  days  prior  to  his  death,  at  which  time  2  blood  cultures 
at  two  day  intervals  were  both  found  positive  for  Candida  tropicalis.  Nose,  throat  and  stool 
cultures  were  negative  for  the  Candida  but  the  same  organism  was  recovered  from  the 

patient's  urine.  He  was  immediately  started  on  intravenous  amphotericin  therapy.  Two 
days  prior  to  death  the  patient  experienced  an  episode  of  gastrointestinal  bleeding  as  evi- 

denced by  tarry  stools.  A  chest  x-ray  taken  one  day  prior  to  his  death  revealed  extensive 
right  lower  lobe  pneumonia.  The  patient  went  progressively  downhill  and  expired.  At  post- 

mortem, evidence  of  fulminant  leukemia  and  paralytic  ileus  of  the  intestine  was  found. 
Cisternal  tap  and  intracardiac  blood  culture  taken  immediately  after  death  failed  to  grow 
out  the  Candida  tropicalis.  Postmortem  culture  of  the  spleen  and  lung  were  Positive  for 
Candida  tropicalis  but  cultures  of  the  peritoneal  ascitic  fluid  and  the  ileum  were  Negative  for 
this  fungus. 

Comment 

The  fungus  isolated  in  this  case  was  characterized  by  the  production  on  Tween 

80-cornmeal  agar  medium  of  a  well-developed,  branched  mycelium  bearing  nu- 
merous blastospores,  but  unlike  the  more  common  species  Candida  albicans 

which  produces  numerous  characteristic  thick-walled  round  chlamydospores  on 
tltis  medium,  none  were  observed  with  the  strain  isolated.  Its  identity  was  pri- 

marily established  as  Candida  tropicalis  on  the  basis  of  its  carbohydrate  reac- 
tions. Glucose,  maltose  and  sucrose  were  fermented  with  production  of  acid  and 

gas,  whereas  lactose  was  unaffected.  This  Candida  species,  along  with  others 
such  as  Candida  albicans,  has  been  isolated  routinely  from  the  nose  and  throat, 

skin,  vagina  and  gastrointestinal  tract  of  patients  even  in  the  absence  of  demon- 
strable disease  and  is  ordinarily  considered  as  a  saprophyte.  However,  definite 

clinical  infection  and  blood  stream  invasion  with  Candida  tropicalis  has  been 

reported  (2,  3),  and  in  the  latter  cases  as  in  the  one  herein  reported,  the  predis- 
posing factor  of  chronic,  debilitating  disease  was  present.  It  is  often  disregarded 

as  a  contaminant,  but  cannot  be  so  regarded  in  this  instance  in  the  light  of  its 
recovery  from  the  blood  of  the  patient  on  two  occasions  and  from  the  spleen  and 
lung  after  death. 

LISTERIA  MONOCYTOGENES 

Case  No.  3:  White  male,  52  years  old.  The  patient,  a  known  chronic  diabetic  and  chronic 
cardiac,  had  previously  undergone  a  below-the-knee  amputation  of  the  right  leg  and  an 
amputation  of  the  great  toe  of  the  left  foot  and  had  suffered  repeated  attacks  of  congestive 
heart  failure  for  which  he  was  treated  with  digitalis  and  diuretics.  He  also  was  a  known 

narcotic  addict  who  had  been  "cured"  fourteen  years  ago.  Previously,  he  had  required  5  to 
10  units  a  day  of  insulin  for  control  but  for  the  past  year  he  had  been  maintained  on  Orinase. 
He  appeared  to  be  in  relatively'  good  health  until  three  days  prior,  at  which  time  he  ex- 

perienced an  acute  episode  of  nausea,  vomiting  and  anorexia.  He  had  taken  two  Seconal 
tablets  to  sleep  two  days  prior  to  admission  but  none  the  previous  night.  He  had  not  taken 
any  Orinase  for  the  past  seven  days.  On  admi.ssion  his  blood  pressure  was  130/94,  his  pulse 
88  and  regular,  but  his  respirations  were  Cheyne-Stokes  in  type.  Admission  temperature  was 
103.8°F.  Examination  showed  nuchal  rigidity  and  he  appeared  to  be  in  impending  coma.  A 
blood  culture  as  well  as  a  culture  of  the  spinal  fluid  were  taken  promptlj'.  Examination  of 
the  spinal  fluid  revealed  many  cells,  mostly  polymorphonuclear  leukocytes,  and  a  3+  Pandy 
reaction.  No  organisms  were  seen  on  stained  smear  of  the  spinal  fluid.  The  patient  was  started 
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on  penicillin,  chloianiplicnicol  ;unl  (lanlrisin,  dospite  which  he  went  pn)y:rcssi\  cly  ilownhiU 
and  died  the  next  daj'  with  apparent  cardiac  arrest.  At  postmortem,  tiic  loptomeninges 
covering  the  brain  and  spinal  cord  contained  a  moderate  amount  of  purulent  exudate  com- 

posed of  polymorphonuclear  cells,  macrophages,  lymphocytes  and  considerable  necrotic  de- 
bris. The  meningeal  blood  \  essels  showed  no  significant  reaction.  Small  munbers  of  gram- 

positive  bacilli  were  noted  on  stained  smear  in  some  portions  of  the  exudate. 

Comntent 

Results  of  spinal  fluid  and  blood  fulture  became  positive  al'tei'  his  death.  The 
organism  isolated  in  this  case  from  both  the  spinal  fluid  and  the  blood  was  a 

small,  nonsporulating,  gram-positive  rod  with  rounded  ends  and  a  tendency 
towards  coccal  forms  and  shorter  rods.  Despite  its  morphological  resemblance  to 

diphtheroids  wliich  are  ordinarily  considered  as  contaminants,  its  identity  as 
Listeria  monocytogenes  was  suspected.  To  confirm  this  suspicion,  cultures  of 
both  blood  and  spinal  fluid  were  injected  intraperitoneally  into  mice  and  guinea 

pigs  with  lethal  results.  Sections  of  livers  of  the  animals  revealed  wide-spread 
areas  of  focal  necrosis  throughout  the  hepatic  parenchyma,  which  areas  con- 

tained small  clumps  of  gram-positive  bacilli.  To  further  confirm  its  identity,  the 
strain  was  instilled  intraconjunctivally  in  a  rabbit  and  typical  corneal  opacity 

developed.  The  culture  was  also  sent  to  the  Communicable  Disease  Center,  At- 
lanta, Georgia,  where  Dr.  Joseph  H.  Schubert,  Chief  of  the  Microbiology  Diag- 
nostic Unit,  confirmed  its  identity  as  Listeria  monocytogenes.  Type  4B. 

Xo  history  of  recent  or  unusual  contact  with  domestic  animals  by  the  patient 

was  elicited  from  the  family.  Listeria  are  reported  to  be  Sensitive  to  chlor- 
amphenicol, tetracycline,  erythromycin,  penicillin  and  dihydrostrcptomycin 

( 4 ) ,  but  despite  the  administration  of  penicillin  and  chloramphenicol  in  this  case, 

the  patient's  course  was  fulminating  and  fatal  although  treatment  may  have 
been  started  too  late. 

^luch  of  the  current  literature  concerned  with  Listeriosis  comes  from  Ger- 
many where  the  disease  is  endemic  (5).  It  has  been  isolated  from  sporadic  and 

epidemic  cases  in  numerous  species  of  animals  throughout  the  world  and  is  re- 
sponsible for  infective  abortion  of  sheep  and  cattle.  Experimentally, jntraocular 

instillation  as  well  as  oral  administration  of  this  organism  in  drinking  water  has 
been  shown  to  produce  abortion  and  stillbirth  and  early  death  of  young  rabbits 
(6.  7).  The  majority  of  human  cases  reported  have  occurred  in  the  newborn  and 
in  young  infants  but  infection  in  adults  has  also  been  reported  (4,  8,  9 1 .  Although 
a  nimiber  of  these  j^rimary  cases  have  occurred  in  apparently  healthy  adults, 
the  reported  cases  have  included  those  suffering  from  other  acute  and  chronic 
diseases  of  varying  severity,  such  as  advanced  tuberculosis,  cirrhosis  of  the  liver, 
hemolytic  anemia,  and  rheumatic  valvular  heart  disease. 

MIMEAE 

Ca.se  No.  4-'  White  male,  16  years  old.  The  patient,  a  knowm  hemophiliac  of  four  years' 
duration,  had  had  bleeding  in  the  right  knee  a  few  months  previously  which  was  gradually 
subsiding,  but  the  knee  became  acutely  painful  one  day  prior  to  admission  when  he  began 
to  ambulate.  He  was  seen  in  the  emergency  room  where  he  was  noted  to  have  fever.  He  was 
admitted  to  the  hospital  and  was  started  on  .sedatives,  opiates  for  pain  and  fresh  frozen 
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plasma.  His  fever  continued  and  for  this  reason  a  blood  culture  was  taken  after  which  he  was 

started  with  chloramphenicol  and  streptomj-cin.  The  latter,  however,  was  discontinued  the 
next  day.  His  temperature  persisted  at  levels  up  to  104°F.  A  few  days  later,  a  Positive  culture 
consisiing  of  gram-negative  rods  were  foimd  in  2  of  the  3  flasks  of  the  previously  drawn 
blood  culture.  Sensitivity  tests  performed  on  these  organisms  revealed  that  they  were  Re- 

sistant to  chloramphenicol  and  nitrofurantoin  but  Susceptible  to  tetracychne,  streptomycin, 
neomycin  and  cohmycin.  Tetracychne  was  immediately  substituted  following  which  fever 

receded  prompth'.  A  blood  culture  taken  two  days  after  the  start  of  the  tetracychne  was 
found  to  be  Negative.  The  patient  was  discharged  against  advice  six  days  after  the  initiation 
of  therapy  with  tetracj'cline  at  which  time  swelling  of  the  knee  was  less  and  he  was  afebrile. 
Blood  taken  for  cold  agglutinins  and  Streptococcus  MG  agglutination  on  admission  revealed 
titers  of  1:4  and  1:16  respectively,  which  is  considered  insignificant. 

Comment 

The  organism  isolated  from  this  patient  in  2  of  3  flasks  consisted  of  short, 

plump,  pleomorphic,  gram-negative  rods  that  assumed  diplococcal  forms  on 
solid  media.  Intraperitoneal  injection  of  the  strain  proved  lethal  to  both  mice  and 
guinea  pigs.  Unlike  members  of  the  genus  Neisseria,  with  which  it  may  be  readily 

confused  morphologically,  it  grew  on  Endo  medium  and  was  citrate-positive.  It 
failed  to  reduce  nitrate  to  nitrite  and  was  indol  and  methyl  red  negative.  A  posi- 

tive catalase  reaction  was  produced.  Glucose  was  fermented  but  not  sucrose, 
lactose,  maltose  and  mannite.  Based  upon  these  characteristics,  it  was  identified 
as  a  member  of  the  tribe  Mimeae.  The  culture,  sent  to  S.  G.  Gary,  bacteriologist 

of  the  Bacteriology  Diagnostic  Section  of  the  Division  of  Communicable  Dis- 
eases of  the  Walter  Reed  Army  Institute  of  Research,  was  reported  on  the  basis 

of  agglutination  with  specific  antiserum  as  being  "Herellea  Species." 
The  taxonomic  status  of  the  tribe  ]Mimeae  is  indefinite.  Organisms  so  classi- 

fied were  tentatively  included  within  the  family  Parvobacteriaceae  in  the  Sixth 

Edition  (1948)  of  Bergey's  Manual  but  are  not  included  at  all  in  the  latest, 
Seventh  Edition  (1957\  of  this  manual.  The  designation  ̂ Nlimeae,  first  proposed 
by  De  Bord  in  1942  (10),  is  derived  from  the  ability  of  members  of  this  tribe 

to  "mimic"  other  organisms,  particularly  Neisseria,  in  morphology,  staining  re- 
actions and  cultural  characteristics.  A  gonorrheal-like  urethritis  caused  by  the 

Mimeae  which  are  relatively  resistant  to  the  action  of  penicillin  has  actually 
created  diagnostic  and  therapeutic  difficulties  (11).  De  Bord  included  three 

genera  within  this  tribe,  namely,  Mimeae,  Herellea,  and  Colloides.  Differenti- 
ation among  the  genera  is  based  upon  their  reactions  with  different  carbohy- 

drates. ]Mimeae  polymorpha  fails  to  ferment  carbohydrates.  Herellea  vaginicola 
produces  acid  from  glucose,  galactose,  xylose  and  arabinose  whereas  Colloides 
anoxydana  produces  acid  and  gas  from  glucose,  malto.se,  lactose,  mannitol  and 

dulcitol.  In  view  of  its  carbohydrate  fermentations,  gro'ni;h  on  citrate  and  its 
agglutination  by  Herellea  species  antiserum,  the  strain  involved  in  this  case  was 

identified  as  Herellea  vaginicola.  Another  similar  organism.  Bacterium  anitra- 
tum,  has  been  shown  to  be  physiologically  and  morphologically  related  to 
Mimeae  (12)  and  has  also  been  reported  as  being  the  causative  agent  of  clinical 
meningitis  (13).  Members  of  the  tribe  !Mimeae  have  been  recovered  from  river 
water  (14 1  and  from  a  variety  of  human  sources  (15) ,  including  vaginal,  urethral 
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and  conjunctival  secretions,  war  wounds,  burns,  chancroid  lesions,  the  urine,  ear 
and  respiratory  tract  secretions,  blood,  the  brain,  meninges  and  spinal  fluid, 
petecliiae,  bone  marrow  and  synovial  fluid  and  from  healthy  normal  people  as 
well.  Although  the  actual  pathogenicity  of  Mimeae  has  been  subject  to  question 
in  view  of  their  widespread  distribution  in  nature  and  in  normal  body  cavities, 
these  organisms  have  been  definitely  incriminated  in  certain  infections,  some  of 

them  severe  and  even  fatal.  Among  these  are  included  urethritis  (11),  meningi- 

tis (15),  septicemia  (16),  and  bacterial  endocarditis  "(17,  18). 
SHIGELLA  SONNEI 

Case  A'o.  5:  Wliite  female,  82  yoais  old.  This  patient  had  a  t\venty-fi\e  year  history  of 
diabetes,  arterio.-sclerotic  heart  di.sease,  and  systolic  hypertension.  Five  months  prior  to  ad- 

mission, she  suffered  her  first  of  se\  eral  strokes.  Her  diabetes  was  apparently  well  controlled 

until  three  days  prior  to  admission  at  which  time  her  temperature  suddenly  .spiked  to  105°F. 
and  she  had  frequent,  foul-smelling,  watery  stools.  One  day  prior  to  admission  she  became 
progressively  more  lethargic.  She  was  beheved  to  be  in  ketosis  and  was  transferred  to  the 
hospital  in  a  comatose  state.  On  admission  her  urine  showed  4+  sugar  and  3+  acetone.  She 
was  promptly  treated  by  hydration,  intravenous  and  intramuscular  insuhn  and  because  of 
her  persistent  temperature  a  blood  culture  was  drawn  which  proved  positive  in  all  flasks  for  an 
organism  identified  as  Shigella  sonnei.  After  the  blood  was  drawn  for  culture,  she  was  imme- 

diately started  on  penicillin,  streptomycin  and  chloramphenicol.  Subseciuent  blood  cultures 
all  proved  to  be  negative.  Her  temperature  responded  rapidly,  her  tliabetes  gradually  came 
under  control,  and  she  was  di.scharged  to  be  cared  for  in  a  nursing  home  after  what  was  con- 

sidered a  satisfactor>'  therapeutic  response.  Antibiotic  sensitivity  determinations  performed 
on  the  organism  isolated  from  the  blood  proved  it  to  be  Sensitive  to  chloramr)h<'nicol.  tetra- 

cycline, neomycin  and  nitrofurantoin  but  Resistant  to  streptomycin. 

Comment 

The  gram-negative,  nonlactose  fermenting,  nonmotile  organism  recovered 
from  the  blood  of  this  patient  was  identified  as  belonging  to  the  species  Shigella 
sonnei  on  the  basis  of  its  morphology  and  chemical  and  serological  reactions.  This 

identification  was  corroborated  by  the  Bureau  of  Laboratories  of  the  Depart- 
ment of  Healtli  of  the  City  of  New  York.  Infection  with  Shigella  is  not  wide- 

spread in  nature  and  is  generally  limited  to  man  and  perhaps  apes  and  monkeys 
kept  in  captivity.  The  portal  of  entry  is  oral,  usually  by  means  of  infected 
fingers,  food  or  water,  after  which  the  gastrointestinal  tract  becomes  involved. 
A  bacteremic  phase  in  Shigellosis,  in  contrast  to  Salmonellosis,  is  extremely 
rare  but  does  occur  occasionally  involving  the  species  Shigella  dysenteriae  or 
Shigella  flexneri.  Felsen  in  a  review  of  published  reports  of  Shigellosis  from  1900 
to  1945,  found  34  cases  of  Shigella  bacillemia  but  in  not  one  single  instance  was 

Shigella  sonnei  involved  (19).  One  case  of  bacteremia  with  this  organism,  how- 
ever, has  been  recently  reported  by  Tatham  and  Williams,  who  found  one  posi- 

tive blood  isolate  of  Shigella  sonnei  following  blood  culture  performed  on  seven 
children  with  sonnei  dysentery  (20). 

SPIRILLUM 

Case  No.  6:  White  male,  72  years  old.  The  patient  was  first  admitted  to  The  Mount  Sinai 

Hospital  in  1957  because  of  loss  of  energj-  and  breathlessness  on  exertion.  A  diagnosis  of 
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pancytopenia  due  to  ervthioleukemia  was  made  and  the  patient  was  treated  with  repeated 
blood  transfusions  and  20  mg  of  prednisone  daily,  following  which  he  was  discharged  to  the 

Hematology-  Chnic  for  observation  and  treatment.  He  was  periodically  readmitted  to  the 
Hospital  primarily  for  treatment  of  his  hematological  status.  On  the  occasion  of  one  brief 

admission  in  Februaiy,  1959,  a  fever  of  103.4'F.  was  noted.  Numerous  ecchymoses  and 
petechiae  were  present.  On  this  occasion  he  was  treated  with  penicillin,  1  million  units  daily, 
and  1  Gm  of  streptom.ycin  as  well  as  with  hydrocortisone  hemisuccinate,  after  which  the 
temperature  subsided.  Numerous  blood  cultures  taken  during  this  admission  were  sterile, 

except  for  one  which  was  reported  as  "Spirillum."  He  was  again  admitted  in  November, 
1959,  because  of  cough  and  fever  of  one  day's  duration  and  a  macrolopapular  eruption  over 
the  chest,  back  and  legs.  Five  blood  cultures  taken  at  this  time  were  reported  as  sterile.  He 
entered  the  hospital  again  in  March,  1960,  because  of  anorexia,  fever  and  diarrhea  of 

several  days'  duration.  He  had  been  receiving  transfusions  at  the  rate  of  one  everj'  1-2  weeks. 
During  this  admission,  five  blood  cultures  taken  all  grew  out  a  spirillum  organism.  The 
organism  could  not  be  recovered  from  the  nose,  throat,  urine  or  stool.  Treatment  consisted 

of  transfusions  and  penicillin  1.6  million  units  and  tetracycline  2  Gm  daih'.  The  tempera- 
ture gradually  subsided  over  the  next  four  days  and  remained  normal  for  the  remainder  of 

his  hospital  stay.  Serial  blood  cultures  taken  after  the  second  week  of  antibiotic  therapy 
were  all  negative  and  when  he  was  discharged  he  was  asj'mptomatic  and  afebrile.  His  final 
admission,  in  August,  1960,  was  because  of  fever,  anemia,  and  marked  disorientation.  The 
chest  was  clear,  the  heart  appeared  enlarged  and  the  Hver  was  enlarged  to  six  fingerbreadths 
below  the  right  costal  margin.  His  spleen  was  not  palpable.  The  patient  was  treated  with 
steroids  as  usual,  repeated  transfusions  and  antipyretics.  About  seven  to  ten  days  after  ad- 

mission the  patient  became  increasingly  uncooperative,  depressed  and  attempted  to  chmb 
out  of  bed.  The  impression  of  the  neurological  service  at  this  time  was  that  the  patient  had 
diffuse  encephalopathy.  His  hemoglobin  had  to  be  maintained  with  repeated  transfusions 
of  which  he  received  several  hundred  in  the  course  of  his  prolonged  illness.  Shortly  before 

his  death,  the  patient  began  to  run  increasingly  high  fever  to  104°F.  and  became  moribund 
and  died  on  August  30,  1960.  Repeated  blood  cultures  during  this  admission  as  well  as  one 
.spinal  fluid  culture  were  all  sterile.  No  autop.sy  was  obtained. 

Com  ment 

Tlie  gram-negative  .spirillum  isolated  in  this  case  grew  well  on  the  regular 

liquid  and  solid  laboratory  media,  with  or  without  blood,  at  37°C.  under  both 
aerobic  and  microaerophilic  conditions.  It  was  culturally  and  morphologically 
similar  in  all  respects  to  that  previously  described  by  Shwartzman,  et  al.  (21 1. 

Antibiotic  sensitivity  tests  revealed  it  to  be  Sensitive  to  erythromycin,  chlor- 
amphenicol, tetracycline,  polymyxin  and  nitrofurantoin,  Moderately  Resistant 

to  penicillin,  streptomycin  and  neomycin  and  Resistant  to  vancomycin,  novo- 
biocin and  Gantrisin. 

This  case  is  included  among  the  cases  reported  by  Kowal  in  a  review  of  the 

literature  of  severe  systemic  infections  caused  by  members  of  the  species  Spiril- 
lum (22).  Unlike  Spirillum  minus,  the  etiological  agent  of  rat  bite  fever,  the 

organism  recovered  in  this  case  grows  readily  on  artificial  media.  Some  question 
has  arisen  as  to  the  relationship  between  Spirillum  and  Vibrio  fetus,  a  case  of 

which  is  subsequently  reported.  Although  a  number  of  short,  comma-like  forms 
were  observed  on  smear  of  the  culture  obtained  from  the  blood  of  this  patient, 

its  predominant  morphology  was  elongated  and  spirillar,  not  only  in  the  original 
culture,  but  in  numerous  subcultures  as  well.  Organisms  belonging  to  the  Genus 

Spirillum  exist  widely  in  nature.  They  are  usually  in  fresh  and  salt  water  con- 
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taining  organic  matter  and  thus  ample  opportunity  for  exposure  to  these  or- 

ganisms is  readily  atYorded.  Uifl'erentiation  between  Spirillum  and  Vibrio  fetus 
is  further  discussed  in  connection  with  the  following  case. 

VIBRIO  FETUS 

Case  No.  7 :  White  female,  76  yoars  old.  The  patient  had  fifteen  previous  admissions  to 
The  Mount  Sinai  Hospital  since  1945  because  of  sprue  and  malabsorption  syndrome  which 
was  not  corrected  by  diet  and  was  only  partially  responsive  to  steroids.  For  the  past  few 
months,  she  hail  had  persistent  pain  in  the  right  lower  extremity,  localized  around  the  outer 
aspect  of  the  right  knee.  This  followed  an  episode  described  as  herpes  zoster.  Pain  had  been 
persistent  and  unremitting  in  natiu-e  and  was  relieved  only  partially  by  narcotics.  Paraverte- 

bral block  and  hypnosis  provided  no  relief.  Her  present  admission  was  for  diagnosis  and 
treatment  of  the  persistent  severe  pain  in  the  region  of  the  right  knee  and  because  of  a  fever 

of  103°F.,  slight  dyspnea  and  chills  of  two  days'  duration.  Her  right  knee  joint  was  aspirated 
on  admission  and  about  one  cc  of  straw-colored,  viscous  fluid,  contaminated  with  a  small 
amount  of  blood,  was  obtained.  Xo  white  blood  cells  or  organisms  were  seen  on  smear  and 
culture  of  the  synovial  fluid  resulted  in  the  isolation  of  Staphylococcus  albus,  which  was  a 
contaminant  in  all  probability.  Pain  in  the  knee  persisted  for  the  next  ten  days.  On  the 
eleventh  day  following  the  initial  tap,  the  patient  was  suddenly  seized  with  a  shaking  chill  and 
a  rise  in  temperature  to  lOo^T.  A  significant  drop  in  blood  pressure  from  110/70  to  85/50 
was  noted.  Blood  culture  taken  at  tliis  time  grew  out  an  organism  on  all  media  which  was 
identified  as  Vibrio  fetus.  One  Gm  of  tetracycline  was  administered  intramuscularly  and 
by  the  next  day  her  temperature  had  returned  to  normal.  The  antibiotic  was  continued  for 
four  days  diu'ing  which  time  her  temperature  was  essentially  normal  and  remained  so 
thereafter,  except  for  occasional  rises  to  101°F.  at  three  to  seven  day  intei-vals  and  lasting 
for  only  one  day.  Subsequent  blood  cultures  were  all  sterile.  She  remained  in  the  hospital  for 
about  one  month  during  which  time  her  condition  remained  e.ssentially  unchanged.  About 
one  month  after  the  febrile  episode  and  ciiill,  the  patient  became  lethargic,  drowsy  and  ap- 

peared very  weak  and  suddenly  vomited  about  lOOcc  of  guaiac  positive  material  and  expired. 
At  postmortem,  culture  of  the  peritoneum  and  spleen  grew  out  a  variety  of  enteric  bacteria 
but  the  Vibrio  fetus  strain  was  not  isolated. 

Connnent 

The  organisms  recovered  from  the  blood  were  small,  slender,  gram-negative, 
comma-shaped  rods  that  grew  well  on  blood  agar,  glucose  broth,  yeast  broth  and 

Brewer's  thioglycollate  medium  at  37°C.  As  contrasted  with  the  organism  iso- 
lated in  the  previous  case,  the  characteristic  vibrio  morphology  persisted  on  re- 

peated subculture  and  spirillar  forms  were  observed  but  rarely.  Because  of  this, 

the  strain  was  reported  as  "Vibrio  fetus."  Serological  confirmation  of  its  identity 
was  obtained  from  E.  0.  King  of  the  IVIicrobiology  Diagnostic  Unit  of  the  Com- 

municable Disease  Center,  Atlanta,  Georgia. 

Vibrio  fetus  is  an  important  cause  of  infectious  abortion  in  such  common  do- 
mestic animals  as  cattle  and  sheep  but  despite  its  widespread  prevalence  in  na- 

ture, reports  of  human  infection  with  this  organism  have  been  relatively  uncom- 
mon considering  the  vast  ojjportunitics  for  such  infection.  A  number  of  recent 

reports  (23-25) ,  however,  attest  to  either  an  increased  incidence  of  such  infec- 
tions or  a  greater  awareness  of  its  possible  occurrence.  Successful  therapeutic 

results  have  been  reported  with  chloramphenicol,  chlortetracycline  and  with 
combinations  of  dihydrostreptomycin  and  tetracycline  and  of  iJenicillin  and 
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sulfonamide,  but  not  with  penicillin  alone  (25) .  Although  individual  strains  vary 
in  their  antibiotic  susceptibility,  the  strains  involved  in  the  reports  cited  have 
been  sensitive  to  one  of  the  tetracycline  compounds  as  was  the  strain  isolated  in 
this  case.  Some  question  has  arisen  as  to  the  possible  relationship  between 
strains  designated  as  Spirillum  and  Vibrio  fetus.  Both  may  actually  be  the  same 

organism.  According  to  Bergey,  both  are  included  within  the  family  Spirillaceae, 
and  are  differentiated  chiefly  on  the  basis  of  their  morphology.  Vibrios  are  short 

and  vibrio-shaped  whereas  the  spirilla  are  elongated,  filamentous  and  spiral. 
Both  forms,  however,  may  be  present  in  a  single  culture  and  thus  create  consid- 

erable difficulty  in  classification.  This  dilemma  is  illustrated  in  the  case  reported 
by  Jackson  et  al.  (26)  who  first  considered  their  organism  to  be  a  Spirillum  and 
then  changed  its  designation  to  Vibrio  after  it  was  found  to  agglutinate  with  a 

known  Vibrio  fetus  antiserum.  If  both  species  possessed  a  common  antigen,  how- 
ever, they  would  both  be  reactive  to  the  same  antiserum  and  this  possibility 

cannot  be  excluded.  It  is  of  interest  that  a  serological  relationship  has  been 
demonstrated  between  Vibrio  fetus  antiserum  and  such  heterologous  species  as 

Salmonella  pullorum  and  several  Brucella  species  (27).  Further  studies  are  in- 
dicated before  the  relationship,  if  any,  between  Spirillum  and  Vibrio  fetus  is 

satisfactorily  clarified. 

DISCUSSION 

Ability  of  a  microorganism  to  cause  infection  or  invade  the  blood  stream  is  a 
function  of  its  virulence  in  relation  to  the  resistance  of  the  host  towards  its 

presence.  Many  factors  are  involved  in  the  latter,  among  which  may  be  included 

the  activity  of  the  reticuloendothelial  system,  phagocytosis  by  peripheral  poly- 
morphonuclear leukocytes,  the  presence  or  absence  of  natural  or  acquired  pro- 

tective antibodies,  the  bactericidal  action  of  the  serum  as  well  as  its  complement 

and  lysozyme  content.  All  these  body  defense  factors  may  be  adversely  affected 

by  x-irradiation,  the  administration  of  steroids,  antibiotics,  antimetabolites,  as 
well  as  by  the  presence  of  chronic  debilitating  disease,  hematologic  disorders, 
metabolic  disturbances  and  malignancy.  Under  propitious  circumstances  seven 

such  ubiquitous  laboratory  contaminants  as  B.  subtilis  128,  29)  and  Diphthe- 
roids (30) ,  which  are  usually  considered  as  being  innocuous,  may  be  responsible 

for  septicemia.  A  number  of  the  cases  in  these  last  reports  were  suffering  for  one 

or  another  of  the  diseases  noted  above.  In  the  light  of  this  situation,  am^  classi- 
fication of  a  particular  species  of  bacteria  as  being  saprophytic  or  as  pathogenic 

has  lost  much  of  its  clinical  validity  and  all  organisms  must  be  considered  in 
relation  to  the  status  of  the  host  and  the  integrity  of  his  defense  mechanism  to 
resist  invasion. 

All  the  microorganisms  isolated  in  this  study,  with  the  exception  of  Shigella 
sonnei,  exist  freely  in  nature,  among  domestic  animals,  as  part  of  the  normal 
flora  of  various  human  body  cavities,  in  soil  and  in  water,  so  that  opportunity 

for  human  exposure  to  them  is  widespread.  In  view  of  the  paucity  of  cases  at- 
tributed to  them,  a  basic  lack  of  virulence  on  their  part  must  be  generally  as- 

sumed except  under  the  special  circumstances  considered  aboA'e.  The  patients 
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reported  on  were  all  involved  with  eoncoinitant  disease  of  varying  severity 
and  this  undoubtedly  contributed  to  the  resultant  breakdown  of  their  defense 

mechanisms  that  permitted  these  "non-pathogenic"  organisms  to  disseminate 
into  their  blood  streams  and  even  produce  a  fatal  outcome  in  one  instance,  that 

of  Listeria  monocytogenes.  Deaths  of  the  other  patients  who  succumbed,  how- 
ever, were  attributable  to  tlu'ir  i)rimary  disease  rather  than  to  invasion  of  their 

blood  streams. 
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The  historical  developinent  of  i)syfhiatiif  units  in  <2;(nu'ral  hospitals  is  of  great 

interest  in  relation  to  the  psychiatrist's  role.  Psychiatric  units  and  psychiatrists 

in  general  hospitals  have  been  functioning  for  a  great  many  years.  ̂ A'hat  has 
changed,  however,  is  the  basic  philosophy  of  their  utilization. 

Within  the  past  ten  years  there  has  been  a  remarkable  increase  in  the  number 

of  such  psychiatric  units  in  general  hospitals,  so  that  337  new  psychiatric  services 

were  opened  during  this  period  of  time  as  compared  to  10  units  from  1901-1915, 
18  units  from  1916-1925,  and  75  units  from  1926-1945. 

In  the  early  days  a  psychiatric  unit  in  a  general  hosjjital  functioned  essen- 

tially as  a  "psychopathic"  pavilion,  geographically  located  within  the  complex 
of  the  general  hospital.  In  this  capacity  it  might  have  been  oiierated  as  a  re- 

ceiving unit  or  as  that  part  of  the  hospital  to  which  disturbed  and  unmanageable 
patients  were  transferred.  The  i)sychiatrist,  when  he  was  utilized,  was  called  in 

to  confirm  the  already  made  diagnosis  of  p.*ychosis  or  other  types  of  disturbed 
behavior  which  made  the  patient  unmanageable  on  whatever  service  that  he 

happened  to  be.  The  i)sychiatrist's  role  was  that  of  a  transportation  officer,  since 
he  was  familiar  with  the  legal  rigamarole  which  enabled  the  patient  to  be  taken 

from  the  medical  or  surgical  ward  and  transferred  to  a  jisychiatric  unit  for  fur- 
ther management. 

This  essentially  represented  the  psychiatrist's  role  in  medicine  as  practiced 
in  a  general  hospital  for  many  years;  that  is,  provided  he  was  granted  even  such 

minimal  privileges  in  relation  to  a  general  hospital.  With  the  increasing  recog- 
nition of  the  role  of  i)sychiatry  as  a  basic  science  in  medicine,  and  with  the  in- 

creasing acceptance  of  the  patient  as  a  person,  amongst  other  things,  the  psy- 

chiatrist's role  has  begun  to  change.  Today  the  psychiatric  unit  and  the  psychia- 
trist by  and  large  serve  a  comjiletely  different  function  than  they  did  in  the  early 

days.  The  psychiatrist  has  become  functionally  and  operationally  a  member  of 

the  medical  team,  and  his  professional  advice  is  sought  and  utilize(l  fi-om  this 
point  of  view. 

At  The  Mount  Sinai  Hospital  since  1946  a  Department  of  Psychiatry  has 
functioned  within  the  framework  of  this  philosophy  of  the  practice  of  medicine. 

One  division  of  the  Dejiartment  of  Psychiatry  is  the  Division  of  Liaison  Psy- 
chiatry, which  includes  the  assignment  of  a  team  of  psychiatrists  to  each  service. 

These  psychiatrists  are  essentially  functioning  members  of  the  jiarticular  de- 
partment to  which  they  are  assigned. 

As  an  illustration,  the  Department  of  ̂ Medicine  has  at  least  four  such  psychia- 
trists assigned  to  it.  The  role  of  the  liaison  psychiatrist  is  a  multiple  one.  He 

From  the  Department  of  P.syi-hiatrv,  Tlie  Mount  .Sinai  Hospital,  Xew  York.  X".  Y. 
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functions  as  a  consultant,  teacher,  and  member  of  the  medical  team.  His  rela- 
tionship to  the  department  is  such  that  he  is  accepted  in  all  these  capacities.  He 

is  free  to  see  any  patient  who  is  admitted  to  the  Medical  Service  whether  there 
is  an  official  request  for  consultation  or  not.  He  works  with  the  attending  staff, 

the  resident  and  intern  staff,  the  nurses,  social  service,  or  any  of  the  other  mem- 
bers of  the  Medical  Department.  He  participates  in  ward  rounds,  clinical  teach- 
ing, and  individual  teaching  at  all  echelons. 

It  is  the  intent  of  this  paper  to  present  experiences  in  relation  to  the  spectrum 
of  the  problems  confronting  a  psychiatric  service  in  this  area.  The  integration  of 
psychiatry  with  medicine  as  a  whole  has  facilitated  the  work  of  the  psychiatrist 
in  such  a  setting  in  a  general  hospital.  The  administrative  routine  which  has 

been  followed  somewhat  loosely  in  our  hospital  when  a  consultation  is  neces- 
sary, is  to  request  from  the  parent  service  on  a  special  consultation  slip  which 

contains  the  name  of  the  patient,  the  reason  for  the  request  in  terms  of  the 

problem  presented  and  the  primary  diagnosis,  and  for  the  opinion  of  the  con- 
sultant. 

The  reason  why  the  statement  is  made  that  the  procedure  has  been  followed 
rather  loosely  is  to  indicate  the  fact  that  since  the  jisychiatrist  functions  as  part 
of  the  service  to  which  he  is  assigned,  in  many  instances  he  fulfills  his  function 

without  any  formality,  and  therefore  the  only  record  of  this  service  may  be  a 
brief  note  on  the  chart  or  a  verbal  discussion  with  the  house  staff  or  the  attend- 

ing staff.  Therefore,  it  should  be  understood  that  the  figures  for  the  number  of 

consultations  as  recorded  in  the  Psychiatric  Service  record  book  do  not  repre- 
sent the  absolute  figure  of  such  consultations.  In  addition,  the  consultation  slip 

when  it  is  made  a  record  usually  involves  only  the  first  consultation  and  very 

frequently  does  not  include  any  follow-up  interviews  or  procedures. 
We  were  interested  in  obtaining  data  concerning  a  number  of  factors  involved 

in  this  liaison  service.  For  instance,  the  knowledge  as  to  the  type  of  case  in 

which  the  psychiatrist's  consultation  and  advice  was  requested  seemed  to  us  to 
be  one  index  of  his  role  as  visualized  by  the  parent  service.  In  order  to  ol)tain 
this  information,  an  analysis  was  made  of  our  records,  and  the  data  as  to  the 

primary  diagnoses  of  the  patients  seen  by  the  psychiatrist  was  noted.  Our  find- 
ings will  be  presented  initially  in  terms  of  statistics.  Table  I  indicates  that  in 

approximately  ten  per  cent  of  all  admissions  psychiatric  consultations  were  for- 
mally requested.  The  IMedical  and  Orthopedic  Services  were  in  the  range  of 

twenty  per  cent  of  their  patients,  while  the  Obstetrics  and  Gynecology  Service 
requested  consultation  for  approximately  four  per  cent  of  their  patients.  The 
timing  of  the  requests  in  relation  to  the  number  of  days  the  patient  was  in  the 
hospital  showed  a  striking  parallel  to  the  number  of  consultations  requested. 

Psychiatric  consultation  was  accomplished,  on  the  average,  9  days  after  admis- 
sion ;  on  the  Medical  Service  5  days,  the  Orthopedic  Service  7,  and  the  Obstetrics 

and  Gynecology  Service  14. 

Table  II  is  an  evaluation  of  the  psychiatric  consultations  in  regard  to  the  ac- 
tion taken  by  the  liaison  psychiatrists.  One  is  immediately  impressed  by  the 

relatively  small  number  of  patients  that  cannot  be  handled  in  a  general  hos- 



THE  PSYCHIATRIST  IX  A  GENERAL  HOSPITAL 387 

pital,  which  is  98  out  of  a  total  of  20,011.  These  data  again  illustrate  the  impor- 

tance of  the  Social  Service  Dei)artnK'nt ;  the  figure  of  340  ])atients  is  only  an 
indication  of  the  primary  disposition  of  the  patient.  ]^Iany  more  patients  uti- 

lized Social  Service  facilities  as  an  adjunct  to  psychiatric  therapy. 
The  type  of  psychotherapy  given  to  patients  was  arbitrarily  divided  l)y  the 

authors  into  "brief  and  "intensive"  therapy.  Brief  therapy  included  those  in- 
stances in  which  the  i^itient  was  seen  one  to  five  times,  and  dealt  with  reas- 
surance, catharsis,  education,  manipulation  of  environment,  etc. 

TABLE  I 

Incidetice  of  Fst/chuitric  Consultations.  {Two  Years) 

Service Total  Admissions Psychiatric  Consultations  Requested 

Medicine 3743 617 
Surgery 2858 293 
Neurology  and 756 112 
Neurosurgery 99 
Obstetrics  and 3140 

Gynecology 
1437 157 

Enterology 
323 

19 

Ophthalmology 281 

23 Orthopedics 
375 

53 
I'rology 

753 36 
Dermatology 

46 
9 

13,811 
1319 

TABLE  II 

Action  taken  by  Liaison  Psychiatrists  in  2309  Psychiatric  Consultations  over  a 
Three  Year  Period 

Admitted  to  Psychiatric  Ward   144 
Referred  to  Psychiatric  Clinic   408 
On  Service — Psychotherapy*   825 
Referred  to  Social  Service   340 
Transferred  to  State  Hospital   98 
Observation  Only,  No  Recommendations   494 

*  On  Service  Psychotherapy  consisted  of  both  brief  and  intensive  therapy.  Brief  therapy 
(687)  was  limited  to  five  sessions  or  fewer  and  dealt  with  superficial  problems  of  adaptation. 

Intensive  Therapy  (138)  consisted  of  more  than  five  sessions  and  was  "insight  oriented." 

Intensive  therapy  was  usually  more  than  five  sessions  and  was  more  "insight 
oriented."  Those  cases  where  it  was  felt  that  additional  benefit  could  be  ob- 

tained by  treatment  in  a  "psychiatric  setting"  were  transferred  to  the  psychi- 
atric ward,  i.e.,  instances  in  which  there  was  a  management  problem,  where  the 

psychopathology  was  of  acute  importance  or  where  psychiatric  nursing  was 

deemed  essential.  It  is  noteworthy  that  only  a  relatively  small  number  of  pa- 
tients could  not  be  treated  effectively  on  the  parent  service  and  was  transferred 

to  the  Psychiatric  Service. 
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The  major  emphasis  of  this  study  was  the  type  of  case  in  which  the  psychia- 

trist's consultation  and  advice  were  requested.  Tables  III-VII  are  a  breakdown 
of  the  consultations  by  service. 

The  Medical  Service,  during  the  period  of  time  under  study,  requested  617 
consultations  (Table  III ) .  Of  this  number  144  or  23  per  cent  were  of  the  category 

that  previously  represented  the  "psychiatrist's  domain" — these  included  unco- 
operative patients,  psychoses,  senile  confusion  and  drug  addiction;  473  or  77  per 

cent  of  the  consultations  indicated  a  new  role  and  utilization  for  psychiatrists 
in  a  general  hospital.  This  role  was  that  of  an  active  participant  on  the  medical 
team.  The  concept  of  the  psychophysiological  unity  of  the  organism  was  put  into 
practice  rather  than  being  paid  lip  service.  In  32  cases  the  request  asked  the 
psychiatrist  to  help  in  the  differential  diagnoses.  These  requests  were  for  the 
purpose  of  arriving  at  a  positive  diagnosis,  in  other  words,  specific  emotional 

constellations  that  were  responsible,  if  there  were  any,  for  the  patient's  prob- 
lems. The  internist  apparently  is  no  longer  satisfied  to  make  a  psychiatric  diag- 
nosis on  the  absence  of  organic  findings. 

The  greatest  number  of  consultations,  over  seventy  per  cent,  involved  prob- 

lems confronting  the  referring  physician  which  were  not  on  an  "either-or"  basis. 
The  physician  did  not  ask  for  an  organic  or  psychological  differentiation.  He 

asked  what  role  emotional  factors  were  playing  in  either  the  causation,  perpetu- 
ation or  exacerbations  of  the  medical  problem,  and  by  inference  what  role  emo- 
tional factors  should  play  in  therapy. 

As  Table  III  indicates  involvement  of  the  gastrointestinal  and  cardiovascular 
systems  were  prominent  in  presenting  problems  which  led  to  consultations.  Was 
this  ulcerative  colitis  being  provoked  or  perpetuated  by  emotional  factors? 
Could  this  patient  benefit  from  psychotherapy  as  well  as  or  in  addition  to 

colostomy?  How  would  he  react  to  a  colostomy  as  far  as  his  subsequent  adapta- 
tion to  society?  How  about  large  doses  of  cortisone  and  the  possibility  of  a  re- 

sultant psychoses?  Would  he  be  a  suitable  member  for  the  colostomy  club?  Is 

preoperative  psychotherapy  indicated  in  terms  of  the  mutilation?"  Similarly 
with  ulcer  patients,  requests  were  in  terms  of  how  can  we  keep  him  on  his  diet, 
could  his  attacks  be  related  to  arguments  with  his  wife,  to  his  struggles  in  bu^ness 

and  how  can  we  start  preparing  the  patient  for  discharge,  a  period  of  frequent 
relapses? 

Almost  equal  in  frequency  were  consultations  where  the  presenting  complaints 

were  involvement  of  the  cardiovascular  system,  as  "Blood  pressure  down, 
how  can  we  help  keep  it  down;  coronary  thrombosis  with  severe  reactive  de- 

pression ;  what  could  the  physical  illness  mean  to  the  patient  in  terms  of  sexual 

potency  with  which  he  is  obsessed ;  a  peripheral  vascular  disease,  marked  anxi- 

ety causative  or  reactive?" 
Two  other  medical  problems  were  frequently  presented  to  the  psychiatrist 

from  the  Medical  Service,  namely,  asthma  and  diabetes.  Asthma  cases  fre- 
quently appeared  in  terms  of  helping  the  patient  to  separate  from  the  hospital, 

exaggerated  fears  of  suffocation  or  death,  asthma  apparently  provoked  by  the 
visit  of  a  significant  person,  or  asthma  apparently  alternating  with  depression. 
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TAMLK  III 

Meiliciiie:  617  ('oiisullalions 

I.  Involvenienl  of  Cardiovascular  Sysleiii  System — 14^ 
T(Mitative  Service  Diiiijiiosis 

Congenital— 5 
Anginal  Pain — 63  (18  Innoccns) 
Coronary  Thrombosis — 16 
Rlu'iunatic  Heart  Disease — 4 
Kssent  iai  Hyi)ertension — 34 
Arrhythmias  (sinus  tachycardia)  — 10 
Peripheral  \'ascular  Disease  -10 

//.  I nrolrcnient  of  Gdslroirileslimil  Sijsleni — 173 
Tentative  Service  Diagnosis 

Ulcerative  Colitis — 45 

Peptic  Ulcer— 38 
Regional  Ileitis — 12 
Hepatitis — 4 
Pancreatitis  and  (!all  Bladder — 11  (Biliary  Dyskinesia) 
Esophageal  Spasm — 1 
Pylorospasm — 14 
Castritis— 26 
Mucous  Colitis— 10 
Pruritus  Ani — 4 

///.  Involvement  of  Respiratory  System — 36 
Tentative  Service  Diagnosis 
Asthma — 26 
Bronchitis — 2 
Tuberculosis — 2 
Pneumonitis — -6 

I  v.  Metabolic  Diseises—37 
Tentative  Service  Diagnosis 
Diabetes— 21 
Thyrotoxicosis — 13 
Obesity— 2 

Hypothyroidism — 2 ACTH  Reaction  fl 

V.  Involrement  of  Skin  and  M usculoakcletal  Si/stcui — 18 
Tentative  Service  Diagnosis 

Neurodermatitis — 3 
Pemphigus — 1 
Urticaria — 1 
Arthritis,  Rheumatoid — 13 

Others 

1.  Management  of  Uncooperative  Patient — 54 
2.  Different  Diagnosis — 32 
3.  Suicidal— 20 
4.  Patient  retjuest  (Ulcerative  Colitis — 14) — 35 
5.  Drug  Addiction — 16 
6.  Senile  Confusion — 24 
7.  Miscellaneous  (Hysteria,  Schizophrenia,  etc.) — 30 

Total— 211 
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The  diabetic  cases  were  principally  in  the  juvenile  or  older  age  group  where  the 
consultations  dealt  with  problems  of  getting  the  patient  to  take  his  medications, 
or  defiance  and  rebellion  problems  in  juveniles  apparently  related  to  relapses. 

Table  IV  represents  consultations  received  from  the  Surgical  Service.  Here  the 

TABLE  IV 

Surgery:  293  Consultations 

n 

I.  Preoperative  Opinions  as  to  Schedidiny  of  Operation 
Ulcerative  Colitis  5 
Sympathectomy  2 
Ulcer  4 
Thyroid  4 
Regional  Ileitis  2 
Diabetic  Amputation  7 

//.  Preoperative  Anxiety  and/or  Depression 
Ulcerative  Colitis  3 
Malignancies  (confirmed  and  suspected)  27 
Diabetes  8 
Ulcer  (Gastrectomy)  6 

///.  Differential  Diagnosis — Hypochondriasis 
Assistance  in  diagnosis  of  hysterical  pain  (abdomen,  back, 

chest,  etc.) 
Complaints  far  beyond  physical  symptoms 

IV.  Postoperative  Reactive  Depression 
Ulcerative  Colitis  9 
Cholecystectomy  5 

Ulcer               '  8 Thyroid  6 
Malignancy  46 

V.  Postoperative  Management  Problem                                ,  (67) 
and  Psychotic  Reaction  (15) 
Diabetes  6 

Amputation  4^^ 
Malignancy  52 
Thyroid  2 
Peptic  Ulcer  8 

VI.  Preoperative  and  Postoperative  Working  Through  (Congenital  10 
Cardiac) 

VII.  Toxic  Psychoses  21 
Alcohol  3 
Drugs  12 
Illness  6 

72 

psychiatrist  also  was  considered  an  integral  member  of  the  surgical  team  and 
was  utilized  in  many  areas. 

1.  In  relation  to  surgery  he  was  called  in  before  operation  to  evaluate  the 

patient's  capacity  to  tolerate  the  surgical  procedure,  or  to  work  with  the  anxiety 
or  depression  already  overt.  Similarly,  in  postoperative  cases  he  was  consulted 

in  regard  to  anxiety,  depression  or  any  difficulties  in  adapting  to  subsequent  re- 
habilitation. 
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2.  The  psychiatrist  was  also  asked  to  help  in  many  of  tlie  problems  of  differ- 
ential diagnosis,  particularly  where  the  complaints  did  not  correlate  with  physi- 

cal sj'mptoms. 

3.  Tlie  question  frequently  posed  to  the  psychiatrist  was  of  the  patient's  emo- 
tional ability  to  tolerate  certain  drugs  and  to  assist  when  a  toxic  reaction  did 

occur. 

TABLE  V 

Obstetrics  and  Gynecology:  157  Consultations 

A.  Evaluation  of  Emotional  Factors;  Menometrorrhagia 
B.  Evaluation  of  Emotional  Factors;  H i/peremesis  Gravidarum 
C.  Evaluation  of  Multiple  Functional  Complaints 
D.  Reactive  Depression 

Ovarian  Tumor  3 

Kraurosis  \'ulvao  1 
Fibroids  15 
Carcinoma  of  Pelvic  Organs  4 
Myotonia  1 

E.  Preoperative  EvaUialion  of  Anxiety  ami  Coiilrdinilicalions 
Cervix  Polyps  3 
Fibroids  and  hysterectomy  15 
Cystocele  2 
Carcinoma  of  Uterus  3 

F.  Postoperative  Management  and  Evaluation 
Post])artum  8 
Dilatation  and  Curettage  7 
Diabetic  1 

Saljjingo-oophorectomy  3 
Hysterectomy  3 

G.  Management:  Frank  I'si/chia' ric  Piiiures 

35 
H 
H 

19 
Schizophrenia 
Psychopathic  Personality 
Neurosis 
Toxic  Psychosis 

H.  Miscellaneous 
Psychic  factors  in  sterility 
Psychic  urinary  retention 

14 
1 
2 
2 

I'teriiie  Bleeding 
Stress  Incontinence 

^'ulvovaginitis  Dilatation  and 
Curettage  Preoperative 

Tables  V,  VI.  and  VII,  covering  the  Obstetrics  and  Gynecology,  Neurology, 
and  Urology,  Skin  and  Enterology  services  are  self  explanatory. 

CASE  REPORTS 

Case  1.  The  patient  is  a  sixteen  year  old  white,  Jewish,  unmarried  female,  rather  attractive 
but  somewhat  hostile  and  negativistic,  who  was  referred  by  the  Nevuological  Service  for  a 
ps\'chiatric  consultation.  She  had  a  three  month  histoiy  of  six  episodes  of  fainting,  with  com- 

plete loss  of  consciou.sness,  insomnia,  anorexia,  difficulty  in  vision  and  marked  memory  diffi- 
culties. On  the  Neurological  Service  a  complete  work-up  including  skull  x-rays,  encephalo- 

gram, visual  fields,  and  clinical  neurological  tests  did  not  reveal  any  abnormalitj-. 
It  was  noted  by  the  neurologist  on  the  ward  that  the  patient  woidd  experience  a  marked 
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exacerbation  of  her  symptoms  in  relation  to  visits  of  her  mother.  The  psychiatric  consulta- 
tion disclosed  that  the  patient  had  evidence  of  marked  emotional  conflicts  and  she  was  trans- 

ferred to  the  psN'chiatric  ward.  From  the  onset  of  the  patient's  admission  to  the  Psj'chiatric 
Sen-ice,  she  developed  an  intense,  erotic  transference  to  the  therapist,  and  within  a  period 

TABLE  VI 

Xenrology:  112  Consultations 

A.  Differential  Diagnosis 35 

Anorexia  and  dj'sphagia 4 
Brain  Tumor 6 
Causalgia 4 
Encephalitis 4 
.\bdominal  Pain 6 
Vertigo  and  Headache 5 

Hypochondria 6 
B.  Evaluation  of  Emotional  Overlay  of  Original  Illness 

40 

Lumbar  postpartum 6 
Multiple  Sclerosis 4 
Reactive  Depression 16 
C.X.S.  Depression 4 
Parkinsonism  Depression 2 
Acromegaly 1 
Myotonic  .\trophy 1 
Neuralgia 2 
Poliomyelitis 2 
Pituitary  Adenoma 2 
Cerebral  Cord  Lesion 2 
Meningoencephalitis 6 

C.  Evaluation  of  Overt  Psychiatric  Conditions 33 
Schizophrenia 5 
Conversion  Hysteria 4 
Suicide S 3 
Alcoholism 2 
Organic  Mental  Syndrome 

10 

Behavior  Problems 3 
Barbiturate  Intoxication 0 

D.  Evaluation  of  Mental  Status H 
Spinal  Tap  Reaction 2 
Head  Injury 3 
Convulsion 2 
Cerebral  Concussion 2 

Mental  Defieiencj- 5 

of  four  days,  she  revealed  a  three  year  histoiy  of  seven suicidal  attempts The  last 

"suicidal 

gesture"  culminated  in  taking  an  overdosage  of  Dilantin®  which  she  had  received  from 
the  Neurological  Outpatient  Department.  The  overdosage  of  this  medication  it  was  felt  had 

led  to  her  presenting  s>-mptoms.  During  the  course  of  her  stay  in  the  hospital,  the  patient 
gradually  gave  up  her  somatic  complaints  as  the  emotional  difficulties  came  to  the  foreground. 

Within  a  period  of  three  months,  the  patient  was  discharged  to  the  Ps>'chiatric  Outpatient 
Department  where  she  continued  to  make  good  progress  in  relation  to  working  through  her 
interpersonal  difficulties. 
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Cases  2  and  3.  Tliese  cases  illustrate  the  efficacy  of  superficial  jisycliotlierapy  directly  on 
the  parent  service. 

A  male  patient,  thirty-two  ycare  of  age,  who  was  convalescing  from  a  successful  subtotal 
gastrectomy  refused  to  get  out  of  beil  and  take  his  prescribed  medications.  He  began  to  have 

many  of  his  "ulcer  s.\-mptoms,''  accompanied  by  a  good  deal  of  anxiety.  The  psychiatrist  on 
the  waril  learned  in  a  relativeh-  short  period  of  time  that  the  patient  was  frightened  by  the 
idea  of  his  return  to  health  witii  all  its  attendant  resiionsibilil ies.  Two  suiisequcnt  interviews 

TABLK  VII 

Urology,  Skin  and  Enterology  Consultations 

I.  Urology  36 
A.  Management 

Denial,  lack  of  cooperation  15 
B.  Reactive  Depression  Incontinence  13 
C.  Preoperative  Evaluation  Elective  Surgery  (IIyi)()spadias)  3 
D.  Anxiety,  Differential  Diagnosis  Hypochondriacal  3 
E.  Postoperative  Reaction  Paranoid  2 
Psych iair ir  F i n di n gs 

Paranoid  Reaction  6 
Reactive  Depression  and  Hysteria  16 
Schizophrenia  (acute)  13 
Organic  Mental  Syndrome  1 
No  Psychiatric  Findings  0 

//.  Skin  9 
A.  Psychiatric  component 

Neurodermatitis,  atopic,  dermatitis  hcrpctiform  4 
B.  Reactive  Depression  and  Anxiety 

Erythema  Multiforme,  scleroderma  pemphigus  5 
Psychiatric  F i n d in gs 
Schizophrenic  3 
Character  Neurosis  2 
Reactive  Depression  2 
No  Psychiatric  findings  2 

///.  Enterology  19 

A.  Meniere's  Syndrome  5 
B.  Suicidal  Attempts  3 
C.  DifTerential  Diagnosis,  Globus  Hystericus,  dysphaganor  3 
D.  Preoperative  Evaluation  2 

Meniere's Rhinoplasty 
E.  Reactive  Depression  and  Anxiety  6 

with  the  psychiatrist  sen'ed  to  allay  some  anxieties  of  the  patient  and  enabled  liim  to  co- 
operate with  medical  orders. 

The  other  case  was  of  an  eighteen  year  old  female  ])atient  a(lmitt(>d  to  the  hospital  be- 
cause of  headaches  and  diplopia.  She  had  been  unable  to  verbalize  certain  hostile  feelings 

towards  her  mother.  Three  p.sychiatric  interviews  plus  completely  negative  medical  studies 
enabled  her  to  accept  the  emotional  basis  of  her  troubles.  Rather  than  face  long-term  psycho- 

therapy, she  made  a  flight  into  health  (leaving  the  hospital  symptom-free  and  determined  to 
"get  things  off  her  chest"  with  regard  to  her  mother) 

Case  4-  This  case  illustrates  the  role  of  psychogenic  factors  in  medical  illnesses  attesting 

again  to  the  fallac\'  of  the  either/or  approach  (an  illness  has  to  be  organic  or  functional). 
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A  fourteen  year  old  white,  Jewish  male  was  admitted  for  the  second  time  to  the  Medical 
Service  for  an  acute  flare-up  of  ulcerative  colitis  including  weight  loss,  bleeding,  spasm 
tenesmus  and  diarrhea.  After  one  month  he  responded  well  to  cortisone  and  other  medica- 

tion. He  was  discharged  but  suffered  a  total  relapse  one  daj'  later  with  massive  bleeding 
diarrhea  and  returned  with  his  previous  symptoms.  He  was  readmitted  to  the  Medical  Ser\'- 
ice,  where  it  was  felt  that  psychiatric  intervention  might  be  helpful  in  the  total  management 
of  the  case. 

On  the  Psychiatric  Service,  the  patient  entered  rather  willingly  into  psychotherapy,  which 
was  principally  supportive  and  re-educative  and  was  assisted  greatlj'  by  Social  Ser\^ice 
department  work  with  the  mother  and  father.  After  two  mouths  on  the  ward,  the  patient  was 

discharged,  and  a  two  j-ear  follow-up  has  revealed  no  relapse. 

SUMMARY  AND  CONCLUSIONS 

The  functional  role  of  the  liaison  psychiatrist  in  a  general  hospital,  as  visual- 
ized by  the  parent  services,  was  the  focus  of  this  study.  Utilizing  our  consulta- 
tion requests  as  one  index  of  this  role,  our  findings  can  be  summarized  as  follows: 

The  traditional  role  of  the  psychiatrist  in  a  general  hospital  as  "transporta- 
tion officer  to  a  mental  institution"  has  undergone  a  .striking  change.  In  our  series 

less  than  eight  per  cent  of  the  consultations  dealt  with  "unmanageable  cases." 
Our  study  indicates  however,  that  the  p.sychiatrist  has  been  asked  to  become 

an  integral  member  of  the  medical  team.  Sixty-five  per  cent  of  our  consultations 
requested  the  psychiatrist  to  evaluate  the  role  of  the  emotional  factors  in  the 

causation,  perpetuation  or  exacerbation  of  the  medical  problem;  and  by  infer- 
ence to  what  extent  psychotherapy  or  other  psychiatric  treatment  modalities 

should  be  included  in  the  total  therapy.  These  consultations  indicated  a  greater 
degree  of  sophistication  and  understanding  in  regard  to  psychiatry.  The  fact 

that  emotional  conflicts  and  disturbances  are  always  present  in  varj'ing  de- 
grees was  accepted;  the  question  posed  was  in  terms  of  the  specific  relation  of 

these  conflicts  to  the  dysfunction.  ^ 
The  remaining  27  per  cent  of  the  consultations  requested  specific  assistance  in 

therapeutic  measures.  The  problem  of  choice  of  drugs,  i.e.,  cortisone  with  an 

evaluation  of  the  "psychotic-potential,"  preoperative  and  postoperative  anxiety 
and/or  depression  in  regard  to  surgical  procedures,  and  preparation  for  dis- 

charge from  the  hospital  illustrate  this  role  of  the  psychiatrist.  The  question  of 

a  differential  diagnosis  between  an  "organic"  or  "functional"  illness  was  infre- 
quent. It  seems  to  have  become  quite  well  recognized  in  this  hospital  that  this 

kind  of  dichotomy  is  a  reflection  of  the  frame  of  reference  of  the  physician,  rather 
than  the  problem  of  the  patient. 

The  operational  relationship  of  the  psychiatrist  to  the  non-psychiatric  serv- 
ices in  a  general  hospital  will  be  described  in  a  subsequent  paper. 
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All  of  us  arc  aware  that  patterns  of  chronic  lung  disease  have  been  under- 

going an  important  change  in  this  country  and  elsewh'ere.  The  remarkable  ef- 
fects of  the  antituberculosis  drugs  on  the  mortality  and  incidence  of  tuberculo- 

sis have  been  borne  in  upon  us,  and  the  almost  eciually  brilliant  effectiveness  of 
penicillin  in  forestalling  the  develo])ment  of  lung  abscess  and  its  sequelae, 
empyema  and  bronchiectasis,  has  been  another  gratifying  development. 

As  a  result,  chest  clinicians  now  find  themselves  increasingly  concerned  with 
chronic  and,  in  the  main,  noninfectious  pulmonary  diseases  of  the  middle  and 

older  age  groups;  particularly  cancer  of  the  lung,  chronic  bronchitis  and  em- 
physema, and  pulmonary  embolization.  At  the  same  time,  other  lung  diseases 

once  rare  have  increased  alarmingly.  A  sharp  rise  in  disseminated  fungal  in- 
fections has  followed  wide-scale  use  of  antibiotics  and  corticosteroids,  and  of 

new  cytotoxic  agents  for  the  treatment  of  malignant  neoplasms. 

It  is  the  intention  of  this  connnunication  to  examine  several  diagnostic  tech- 
niques which  the  chest  physician  currently  has  at  his  disposal  for  the  investiga- 

tion of  chronic  lung  disease.  For  the  most  fruitful  application  of  these  diag- 
nostic techniciues  we  can  consider  it  axiomatic  that  a  careful  history  and 

physical  examination  with  the  customary  laboratory  and  radiologic  studies 
are  prerequisite.  These  procedures  are  intended  to  supplement,  not  to  replace, 
the  usual  forms  of  investigation. 
What  especially  commends  these  ancillary  diagnostic  techniques  are  their 

simplicity  and  their  relati\  e  innocuousness.  When  they  work,  they  enable  us 
to  avoid  being  pressed  into  giving  our  therapy  in  the  dark,  a  situation  which 
none  of  us  particularly  relishes.  Without  a  proper  diagnosis,  we  find  ourselves, 
now  and  again,  employing  measures  which  prove  useless  and  sometimes  even 

harmful  because  of  the  serious  side-effects  of  some  of  the  agents  we  employ 
today. 

In  Table  I  are  listed  some  diagnostic  procedures  now  in  fairly  common  use. 

Most  of  them  are  aimefl  at  establishing  a  tissue  diagnosis  by  biop.-^y  or  by  cyto- 

logic studies.  Some  depend  upon  the  i)atient's  reactivity  to  a  specific  intra- 
dermal test.  Others  are  biochemical  studies  directed  at  imco\-ering  certain 

abnormalities  associated  with  some  chronic  lung  diseases.  I  have  consciously 
omitted  one  extremely  important  area  of  investigation,  namely,  lung  function 
studies.  Lung  function  studies  have  become  indispensable  to  our  understanding 

From  the  Thoracif  Disease  Service  of  the  Department  of  Medicine,  The  Mount  Sinai 
Hospital,  New  York,  X.  Y. 

*  Read  before  The  Mount  Sinai  Hosjiital  Thoracic  Di.sease  Monthly  Conference,  Febru- 
ary' 5,  1962.  Parts  of  this  communication  have  been  pubhshed  in  abridged  form  in  the  Proc. 

Roy.  Soc.  Med.,  54:  975,  1961. 
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of  many  pulmonary  conditions  but  their  purpose  is  not  purely  diagnostic  and, 
hence,  they  are  not  really  germane  to  the  present  topic. 

A  number  of  histopathological  techniques  deserve  pride  of  place  because  I 
deem  them  preeminent  in  the  diagnosis  of  many  puzzling  lung  conditions. 

TABLE  I 
Ancillary  Techniques  in  Investigation  of  Chronic  Lung  Disease 

Technique 

1.  Open  lung  biopsy  (Klassen)  local  anes- thesia 

2.  Open  thoracotomy  general  anesthesia 

3.  Scalene  node  biopsey  (Daniels)  local  an- 
esthesia 

4.  Pleural  needle  biopsy  (open  biopsy  if 
needle  biopsy  fails)  local  anesthesia 

5.  Paracarinal  biopsy  via  bronchoscopy 
(Rabin) 

6.  Random  biopsies  of  muscle,  nasal  mucosa, 
region  of  old  scars  (Lofgren) 

7.  Cytologic  examination;  sputum,  bron- 
chial washings,  pleural  fluid 

8.  Intradermal  tests;  tuberculin,  histoplas- 
min,  coccidioidin,  blastomvcin  (Read  at 
48-72  hours) 
Kveim,  lepromin  and  beryllium  patch 
test  (Read  at  4  weeks  with  biopsy  of  test 
site) 

9.  Biochemical  studies:  blood,  urine,  sweat 
Hypercalcemia ,  hy percalciuria 
Hyperglobulinemia 
Hypogammaglobulinemia 
Elevated  Na+,  CI—   in  sweat,  pan- 

creatic enzyme  deficiency 
Elevated  lactic  dehydrogenase 
Elevated  blood  serotonin  and  5-HIAA 
urine  levels 

Diseases  Where  Applicable 

Diffuse  lung  diseases;  Sarcoidosis,  Ham- 
man-Rich  syndrome,  honeycomb  lung, 
histiocytoses,  pneumoconiosis,  ber\dlium 
disease. 

Localized  nodule;  Tuberculoma,  histoplas- 
moma,  benign  or  malignant  neoplasm 
Diffuse  or  localized  lung  disease  with  medi- 

astinal adenopathy;  Sarcoidosis,  carcinoma, 
tuberculosis,  Hodgkin's  disease. 
Tuberculous  or  carcinomatous  pleural  effu- 

sion or  pleural  "scalloping." 
Carcinoma  of  major  bronchus;  assessing 
whether  operable 
Sarcoidosis 

Malignancy  of  lung  and  pleura 

Tuberculosis  and  fungal  diseases. 

Sarcoidosis,  tuberculoid  leprosy,  beryllium 
disease 

Sarcoidosis,  beryllium  disease,  neoplasms 
Sarcoidosis,  Hahiman-Rich  syndrome 
Repeated  bacterial  pneumonias 
Cystic  fibrosis  of  pancreas,  mucoviscidosis 

Pulmonary  infarction 
Bronchial  adenoma  (carcinoid)  with  or 
without  metastasis 

LIMITED  OPE\  LUXG  BIOPSY 

This  is  the  technique  par  excellence  for  arriving  at  a  histopathological  diag- 
nosis in  a  host  of  disseminated  lung  conditions.  The  clinical  and  radiological 

manifestations  of  some  of  these  diseases  are  so  much  alike  that  we  are  unable 

to  make  a  diagnosis  without  tissue  corroboration.  Limited  open  lung  biopsy 
supplies  such  corroboration  in  about  eighty  per  cent  of  instances.  The  value 
of  this  procedure  rests  on  the  fact  that  in  disseminated  lung  diseases,  what  is 

found  in  a  small  portion  of  excised  lung  ti.ssue  is  usually  more  or  less  represen- 
tative of  what  is  i)resent  in  the  whole  lung.  Through  this  measure  we  are  now 

gaining  insight  into  the  early  changes  which  occm-  in  some  of  the  more  mysti- 
fying pulmonary  diseases,  changes  which  previously  could  be  observed  only 

in  their  end  stages  at  postmortem  examination.  Since  lung  function  studies 
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are  now  necet^sary  in  our  investigations,  it  lias  In'coiue  increasingly  urgent 
that  we  fashion  some  correlation  between  the  anatomic  abnormalities  found 

in  the  lung  and  the  physiologic  derangements  which  we  are  detecting.  Limited 
open  lung  biopsy  is  supplying  us  with  nuich  needed  histopathological  data  for 
this  purpose. 

Klassen  first  introduced  open  lung  biopsy  in  1949  and  used  general  anes- 

thesia (1).  Today  some  surgeons  jjrefer  to  do  these  biopsies  under  local  anes- 
thesia. Even  the  most  dyspneic  patient  appears  to  undergo  the  procedure  sur- 

prisingly well.  Through  a  short  intercostal  incision  the  surgeon  grasps  a  small 
lappet  of  lung  which  is  delivered  through  the  incision  by  applying  positive 

pressure  to  the  face  mask.  The  extruded  edge  of  the  lung  is  clamped  and  ex- 
cised; then  after  placing  a  few  sutures,  tlie  surgeon  drops  the  lung  back  into 

the  i^leural  cavity.  A  water-sealed  catheter  may  be  left  in  the  jiloural  cavity 
for  24  to  48  hours.  Complications  such  as  persistent  pneumotlioiax  or  hemor- 

rhage are  miconnnon.  The  only  contraindication  is  the  presence  of  a  bleeding 
tendency. 

The  piece  of  lung  is  subjected  to  routine  and  s]iecial  histopathological  studies 
but  may  also  be  submitted  for  culture  and  special  stains  to  detect  bacteria, 

fungi  or  viruses  as  well  as  for  chemical,  spectrograi)hic  and  x-ray  diffraction 
analyses.  Any  one  of  these  studies  may  prove  to  be  diagnostically  decisive. 

As  examjiles  of  the  usefulness  of  limited  open  lung  biopsy,  I  have  chosen 

four  disseminated  lung  conditions  in  which  the  technique  is  particularly  ap- 
plicable;— idiopathic  pulmonary  fibrosis  (Hamman-Rich  syndrome),  honey- 

comb lung,  sarcoidosis  and  imcumoconiosis. 

Idiopathic  Pulmonary  Fibroses  (Hannnan-Hich  Syndrome) 

This  condition  cannot  be  diagnosed  with  certainty  during  life  without  histo- 
logical corroboration.  It  is  rather  characteristic  that  patients  with  this  illness 

may  experience  severe  tachypnea  with  a  relative  paucity  of  chest  roentgen 

findings.  The  reverse  is  often  true  in  sarcoidosis  and  silicosis ;  extensive  pulmo- 
nary mottling  may  be  accompanied  by  surjirisingly  few  or  even  no  respiratory 

symptoms. 

Case  1.  Figure  1  roproduces  the  chest  film  of  a  48  year  old  man  made  when  the  patient 
had  been  ah'eady  ill  with  incrca.sing  dyf:pnca  for  one  year.  He  exhibited  clubbing  of  the 
digit.?  and  there  were  fine  basilar  rales  as  well  as  an  elevated  serum  globulin  level.  The  ar- 

terial oxj-gen  saturation  was  reduced  to  82  per  cent  at  rest.  The  vital  capacity  was  only  34 
per  cent  of  normal  but  the  maximum  breathing  capacity  was  fairh-  well  maintained,  at  74 
per  cent  of  the  predicted  level.  The  lung  function  studies,  in  short,  showed  the  presence  of  an 
alveolar-eapillar>-  block  pointing  to  an  abnormality  in  the  interstitium  of  the  lungs  without 
significant  obstruction  of  the  small  bronchi.  The  patient's  film  shows  some  reticular  and 
micronodular  shadows  at  both  bases,  more  jironounced  at  the  right,  but  for  the  most  part  the 
lung  fields  appear  well  aerated. 

On  lung  biopsy  the  usual  cobblestone  surface  of  the  visceral  pleura  was 

noted.  IVIicroscopically,  (Fig.  2)  the  thickening  of  the  alveolar  septa  is  strik- 
ing. There  is  considerable  infiltration  of  the  stroma  with  lymphocytes  and 
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plasma  cells  and  there  is  also  some  fibrillary  scar  formation  in  the  septa.  Some 

of  the  alveoli  are  lined  with  low  cuboidal  epithelium.  In  spite  of  some  improve- 
ment with  steroid  therapy  the  patient  succumbed  after  a  few  months. 

Honeycomb  Lung 

This  condition  is  not  a  single  etiological  entity  since  it  is,  in  actuality,  a 

prototype  of  the  end  stages  of  interstitial  fibrosis.  Honeycomb  lung  is  en- 

FiG.  1.  Case  1.  Chest  film  of  patient  with  Hamman-Rich  syndrome  showing  micronodular 
shadows  at  both  ba.ses  more  prominent  on  the  right.  In  spite  of  severe  tachj'pnea,  lung  fields are  well  aerated. 

countered  in  some  patients  witli  Hamman-Rich  syndrome,  scleroderma,  Schiil- 

ler-Christian  disease,  tuberous  sclerosis  and  Farmer's  lung  among  others. 

Case  2.  Figure  3  represents  the  che.st  film  of  a  woman  who  had  had  dyspnea  for  about  one 
year.  There  are  innumerable,  rather  typical  microcysts  all  of  more  or  less  uniform  size  not 
exceeding  1  to  2  cm  in  diameter.  For  some  reason  larger  cysts  or  bullae  similar  to  those  en- 

countered in  emphj-sema  and  sarcoidosis  are  not  encoimtered  in  "honeycomb  lung."  Lung 
biopsy  disclosed  numerous  cj'stic  areas  Ij'ing  within  a  fibrotic  network.  Figure  4  shows  the 
wall  of  a  cyst  with  its  cuboidal  and  columnar  epithelium  resting  on  a  bed  of  fibrillarj'  scar 
tissue  infiltrated  with  a  few  inflammatorj'  cells.  Some  exudate  is  present  within  the  cj-st  lumen 
and  desquamated  epithelial  cells  lie  within  an  unorganized  exudate. 
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It  is  not  really  known  how  these  microoysts  are  formed.  Several  hypotheses, 
none  of  tluMu  very  satisfactory,  have  l)een  advanced  to  explain  their  genesis.  Some 

pathologists  consider  the  cysts  to  l)e  bronchiolectasis  resulting  simply  from 
traction  on  terminal  bronchi  and  bronchioles  by  the  fibrosed  and  obliterated 

lung  tissue.  Others  regard  them  as  the  result  of  obstruction  of  terminal  bron- 
chial radicles  with  dilatation  resulting  from  the  trapping  of  air.  Still  others 

consider  the  honeycomb  lung  as  a  malformation,  a  species  of  hamartoma.  Dr. 
Paul  Gross  has  suggested  that  the  microcysts  nuiy  fesult  from  the  abortive 

Fig.  2.  Ca.se  1.  Lung  biop.sy  specimen  showing  striking  fibrillar  thickening  of  alveolar  septa 
which  are  infiltrated  with  inflammatorj'  cells.  Some  of  the  alveoli  are  lined  with  low  cuboidal 
epithelium,  a  characteristic  findmg  in  Hamman-Rich  Syndrome. 

effort  on  the  i)art  of  the  lung  to  regenerate  itself,  similar  to  the  inappropriate 
regeneration  one  sees  in  bile  capillaries  after  liver  damage.  Dr.  Gross  bases  his 

hypothesis  on  the  finding  that  the  walls  of  the  microcysts  contain  fine  uninter- 
rupted strands  of  young  newly  formed  reticulin  fibers  which  contrast  with  the 

thick  fragmented  reticulin  fibers  present  in  the  damaged  noncystic  portion  of 
the  fibrotic  lung  1 2 1 . 

Sarcoidosis 

Through  the  next  example  of  the  applical)ility  of  open  lung  biopsy,  we  were 

able  to  understand  more  clearly  the  basis  for  a  patient's  severe  dyspnea  as  well 
as  to  employ  suitable  therapy  to  combat  it. 
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Case  3.  Figure  5  is  a  reproduction  of  a  chest  film  of  a  28  year  old  Negro  woman  who  had 
complained  of  severe  dyspnea  and  low  grade  fever  for  two  months.  The  lung  fields  have 
a  veiled  and  mottled  appearance  and  the  root  shadows  are  somewhat  accentuated.  On 
closer  inspection  it  became  apparent  that  the  shadows  in  the  lung  fields  were  caused  by  a 

fine  nodular  stippling  which  I  sometimes  call  "Farina"  lung.  The  patient  required  continuous 
oxj-gen  therapy  and  the  lung  function  studies  revealed  severe  impairment  of  oxv'gen  dif- 

fusion across  the  aveolar  membrane.  The  patient's  course  was  febrile  and  her  condition  was 
deteriorating.  A  scalene  fat  pad  biopsy  proved  unilluminating  and  open  lung  biopsy  was 
undertaken;  for,  in  spite  of  a  negative  tuberculin  test,  the  possibihty  of  mihary  tuberculosis 

Fig.  3.  Case  2.  Chest  film  displaying  a  "honeycomb  lung"  with  microcysts  from  base  to 
apex.  The  cysts  measure  1-2  cm  in  diameter  or  smaller. 

had  to  be  eliminated.  Figure  6  shows  the  epithelioid  cell  tubercles  without  caseation  which 
are  characteristic  but  not  pathognomonic  of  granulomas  found  in  sarcoidosis.  The  m3Tiads 
of  tubercles  are  quite  confluent  although  some  of  them  are  still  discrete  and  are  visible  in 
the  upper  right  hand  corner  of  the  microphotograph.  Corticosteroids  prompt^'  controlled  the 
patient's  dyspnea  and  within  two  weeks  she  could  walk  about  the  wards.  The  chest  film 
made  some  months  after  therapy  disclosed  almost  complete  clearing  in  both  lung  fields  (Fig. 
7).  Although  this  young  woman  became  capable  of  climbing  four  flights  of  stairs,  a  repetition 
of  the  lung  function  studies  still  show  considerable  defect  in  oxj-gen  diffusion  in  spite  of 
the  relatively  clear  lung  fields.  It  is  well  known  that  even  complete  radiographic  resolution 
in  sarcoidosis  does  not  necessarily  imph'  that  the  granuloma  has  entirely  disappeared  from 
the  lungs.  This  patient  has  had  no  relapse  in  more  than  one  j-ear  after  discontinuation  of 
steroid  therapj',  and  she  works  full  time. 
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Piieuniocoiiiosis 

In  industrial  dust  diseases  such  as  silicosis,  asbcstosis  and  bcryiliuni  poison- 

ing, limited  opi'ii  lung  biopsy  is  proving  increasingly  useful  in  diagnosis  and 
in  illuminatinp;  the  nature  of  the  jiulnionary  damage  these  dusts  cause.  In  as- 

bestosis,  Bader,  Bader  and  Selikofl'  have  recently  shown  that  this  industrial 

Fig.  4.  Case  2.  Luug  biopsy  lioiu  a  "houc\  comb  lung"  .sliowuig  the  tibrous  wall  of  a  micro- 
cyst  lined  ciiboidal  and  columnar  epithelium.  The  lumen  of  the  cyst  contains  an  exu- 

date with  desquamated  epithelial  cells  and  some  inflammatory  cells  within  it. 

dust  may  cause  an  alveolar-capillary  l)lock  syndrome  i3).  These  authors  made 
correlations  between  the  results  of  lung  function  studies  and  the  radiographic 
appearance  of  the  lungs.  In  some  instances  open  lung  biopsy  enabled  them  to 
study  the  histopathological  alterations  underlying  the  functional  defects. 

An  ingenious  method  for  the  study  of  pulmonary  tissue  sections  in  pneumo- 
coniosis has  been  described  recently  by  Dr.  Paul  Gross  (2).  After  the  pulmo- 

nary tissue  has  been  stained  by  Van  Gieson's  method  it  is  photographed  and 
then  incinerated  at  600°C  for  one  hour,  charring  the  lung  tissue  and  leaving 
the  mineral  ash  behind.  A  dark  field  photograph  is  then  made  to  disclose  the 
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foreign  material  and  this  is  superimposed  on  the  photograph  made  initially  to 
give  a  composite  picture.  The  black  mineral  deposits  stand  out  well  against 
the  stained  tissue  and  by  this  method  Dr.  Gross  has  been  able  to  establish 

clearly  that  in  silicosis  the  particles  are  located  in  the  active  peripheral  cellu- 
lar zone  and  not  in  the. center  of  the  collagen  scar.  He  has  also  been  able  to 

demonstrate  that  the  foreign  particles  are  loosely  held  in  the  tissues  and  that 

Fig.  5.  Case  3.  Chest  film  of  patient  with  alveolar-capillarj^  block  resulting  from  dissemi- 
nated pulmonarj'  sarcoidosis.  Both  lung  fields  have  a  veiled  appearance  but  close  inspection 

reveals  tinj^  stippling  throughout.  The  hilar  nodes  are  sj-mmetrically  enlarged. 

they  can  migrate  to  uninvolved  portions  of  the  lung  when  pulmonaiy  edema  or 
pulmonary  inflammation  supervenes. 

OPEX  THORACTOMY 

A  second  more  familiar  diagnostic  procedure  is  exploratoiy  thoractomy  un- 
der general  anesthesia.  Mass  chest  roentgen  surveys  often  disclose  solitary 

nodules  in  the  peripheiy  of  the  lung  among  asymptomatic  patients.  When  no 
substantial  amount  of  calcium  can  be  demonstrated  by  tomography,  it  may 
be  very  difficult  to  differentiate  an  early  lung  carcinoma  from  a  granuloma  or 
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a  hamartoma.  Recently,  the  Gomori  methenamine-silver  tissue  stain  lias  en- 
abled pathologists  to  identify  fungi,  mainly  Histoplasma  capsulatum  and  Coc- 

cidioides  immitis,  in  granulomas  in  about  75  per  cent  of  instances  (4).  By  simi- 
lar methods,  fungi  have  also  been  identified  within  broncholiths  removed 

bronchoscopically  (51.  The  stones  which  represent  calcified  lymph  nodes  erod- 
ing through  the  bronchial  wall  and  causing  inflammatory  strictures  usually 

stem  from  an  obsolete  tuberculous  infection.  In  the  midwcstern  United  States, 

where  histoplasmosis  is  a  more  common  cause  of  medijistinal  lymph  node  calci- 

FiG.  6.  Case  3.  Lung  biopsy  specimen  showing  confluent  noncaseating  epithelioid-cell 
granulomas  containing  no  acid  fast  bacilli.  In  upper  right,  discrete  granulomas  are  present. 
This  picture  is  compatible  with  a  diagnosis  of  sarcoidosis.  Kveim  test  was  positive. 

fication  than  tuberculosis,  the  fungi  are  now  being  identified  within  broncholiths 
as  well. 

SC.\LEXE  NODE  BIOPSY 

This  procedure,  also  done  under  local  anesthesia,  is  in  general  performed 
when  mediastinal  node  enlargement  of  imknown  cause  is  under  consideration. 
Scalene  fat  pad  biopsy  has  become  increasingly  common  in  the  last  five  years. 

Daniels  used  tliis  method  to  determine  whether  a  carcinoma  of  the  lungs 

had  spread  into  the  lymphatics  beyond  the  thorax  (6).  Simply  by  removing 
the  scalene  fat  pad  under  local  anesthesia  in  the  absence  of  lymph  nodes  which 
could  be  palpated  in  the  supraclavicular  fossae,  Daniels  was  able  to  detect  that 
the  tumor  had  already  reached  the  lymph  nodes  in  the  fat  pad.  This,  of  course, 

rendered  any  surgical  approach  to  the  lung  carcinoma  useless.  ~May  I  stress  that 
most  lymph  nodes  in  the  supraclavicular  area  which  become  involved  with 
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metastases  can  usually  be  palpated  and  biopsied  directly  without  excising  the 
scalene  fat  pad. 
By  far  the  most  rewarding  application  of  scalene  node  biopsy,  as  Daniels 

realized,  lies  in  the  diagnosis  of  early  sarcoidosis.  Carstensen  found  the  granu- 
loma in  60  per  cent  of  200  patients  in  whom  the  presence  of  sarcoidosis  was 

Fig.  7.  Case  3.  Chest  film  of  same  patient  as  Fig.  5  showing  practicaUj'  complete  clearing 
of  pulmonan-  clouding  with  steroid  therapy.  Granulomas  undoubtedly  still  remain  (but  not 
radiologically  visible)  since  lung  function  studies  showed  that  the  diffusion  defect  persisted 
in  part. 

strongly  suspected  (7).  Tuberculosis  and  silicosis  may  be  discovered  by  this 
means  on  occasion  when  they  involve  the  lymph  nodes  of  the  fat  pad. 

PLEUR.\L  NEEDLE  BIOPSY 

A  diagnostic  maneuver  of  more  recent  vintage  is  aspiration  biopsy  of  the 

parietal  pleura  with  a  Vim-Silverman,  Cope  or  Abrams  needle,  a  simple  and 
rather  useful  technicjue.  If  one  is  faced  with  an  idiopathic  pleural  exudate,  a 

specific  diagnosis  can  be  obtained  by  this  method  in  more  than  half  the  pa- 
tients C8,  9l.  Fragments  of  parietal  pleural  tissue  adequate  for  histological 
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diagnosis  should  bo  ol)tainal)lc  in  more  than  three  of  every  four  attempts.  Our 
own  score  with  the  Abrams  needle  lias  been  quite  satisfactory  recently.  All  of 
some  twenty  aspiration  specimens  contained  identifiable  pleura. 

Among  young  adults,  pknu'al  tubercidosis  is  the  most  common  condition 
diagnosed  by  this  method. 

C.^SE  4.  Figure  8  shows  a  clicst  film  of  a  young  woman  who  had  been  ill  for  two  weeks 

with  right  chest  pain  and  fever.  The  pleural  effusion  was  a  1^'mphoeytic  exudate  and  the 
tuberculin  test  was  positive.  A  needle  biopsy  at  the  time  of  the  chest  tap  removed  a  core  of 
tissue  which  disclosed  diffuse  epithelioid  cell  infiltration  of  the  parietal  pleura  with  an  area 

Fig.  8.  Case  4.  Chest  film  of  young  woman  with  a  lymphocytic  effusion  of  two  weeks'  dura- tion in  the  right  pleural  cavity. 

of  caseation  in  the  lower  right  (Fig.  9).  Antituberculosis  thcra|)v  could  ho  begun  with  con- 
fidence without  waiting  si.\  weeks  for  the  result  of  the  culture  of  the  pleural  fluid  for  acid 

fa.st  organisms,  which,  incidentally,  often  turns  out  negative,  as  it  did  in  this  instance. 

In  older  patients,  carcinomatous  invasion  of  the  pleura  causes  pleural  effu- 
sion more  often  than  does  tuberculosis.  But  because  of  the  spotty  distribution 

of  the  neoplastic  deposits  on  the  pleura,  this  condition  is  not  so  easily  recog- 
nized. 

Case  5.  Figiu-e  10  shows  the  chest  film  of  a  60  year  old  woman  with  recurrent  effusion  on 
the  left  side.  No  mahgnant  cells  could  be  identified  in  the  fluid  and  the  endobronchial  tumor 
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in  the  left  upper  lobe  could  not  be  visualized  by  bronchoscopj'.  Tissue  obtained  through  a 
needle  biopsy  revealed  the  parietal  pleura  to  be  extensive!}'  infiltrated  by  a  carcinoma  of 
undetermined  type  (Fig.  11). 

On  the  basis  of  this  and  similar  experiences,  it  is  now  our  conviction  that 

needle  biopsy  of  the  pleura  is  useful  and  should  become  part  of  the  routine 
chest  tap  procedure  when  the  etiology  of  an  effusion  is  not  clear.  When  pleural 

thickening  without  fluid  is  present,  the  needle  biopsy  technique  is  less  satis- 

f  actor}'. 

Fig.  9.  Case  4.  Section  of  parietal  pleura  obtained  by  needle  aspiration  shows  diffuse  epi- 
thelioid cell  infiltration  with  area  of  caseation  in  lower  right.  Xo  afb. 

PAR.\CARIXAL  BIOPSY 

The  paracarinal  biopsy  technique  described  by  Rabin,  Selikoff  and  Kramer 
is  not  primarily  a  diagnostic  procedure  (10).  Its  object  is  to  assess  whether  a 
lung  carcinoma  is  operable.  It  is  employed  when  a  bronchogenic  carcinoma  is 
visible  through  a  bronchoscope  and  is  at  some  distance  from  the  carina.  A 

bronchoscopic  biopsy  of  the  main  bronchus  on  the  side  of  the  carcinoma  is  per- 
formed 1  cm  beyond  the  bifurcation  of  the  trachea.  Beneath  an  apparently  nor- 

mal mucosa  in  this  region,  tumor  cells  may  be  found  in  the  submucous  lymjihat- 
ics  in  one  of  every  six  cases  studied. 

Since  surgeons  are  required  to  leave  a  bronchial  stump  of  at  least  1  cm  in 
length  when  they  perform  a  pneumonectomy,  the  presence  of  carinal  spread  of 

tumor  contraindicates  the  operation.  Involvement  is  more  common  with  car- 
cinoma of  the  right  lung  than  of  the  left. 
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Case  6.  Fig.  12  shows  the  paracarinal  biopsy  of  a  patient  with  a  bronchoseopically  visible 
right  lower  lobe  carcinoma.  In  the  subnuicosa  one  sees  the  lymphatics  filled  with  carcinoma 
cells.  Some  of  the  tumor  cells  are  unusually  large  and  possess  hyperchromatic  nuclei.  In  this 
case  the  patient  received  radiotlierapy  rather  than  surgical  treatment. 

Fig.  10.  Case  5.  Che.-^t  film  of  patient  showing  clouding  of  left  upper  lobe  with  a  left  upper 
lobe  root  mass.  Some  fluid  is  present  at  the  base  of  the  left  pleural  cavity.  Bronchoscopy  had 
disclosed  no  visible  tumor. 

RANDOM  BIOPSIES  OF  MUSCLE,  BRONCHIAL  AND  NASAL  MUCOSA,  OLD  SCARS 

The  diagnosis  of  sarcoidosis  can  sometimes  be  suj)porte(l  l)y  finding  charac- 
teristic histological  changes  in  a  muscle  Ijiojisy  I  usually  deltoid  or  calf  muscle), 

in  biopsy  of  bronchial  and  nasal  mucosa,  or  by  examination  of  a  nodular  de- 
posit in  a  scar  ( 11) . 

CYTOLOGIC  EX.\MINATI0N :  SPUTUM,  SECRETIONS  BY  BRONCHOSCOPY,  PLEURAL  FLUID 

One  of  the  princi])al  obstacles  to  early  diagnosis  of  a  central  carcinoma  of  the 
lung  is  the  lack  of  abnormal  roentgen  findings  in  the  chest  until  the  carcinoma 
becomes  fairly  advanced. 
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Experienced  cytologists  can  now  find  exfoliated  carcinoma  cells  in  sputum 
and  bronchial  washings  when  the  bronchial  tree  still  appears  to  be  normal  on 

bronchoscopic  and  bronchographic  examination.  Hence,  periodic  cytologic  study 
of  the  sputum  as  well  as  repeated  roentgen  examinations  have  been  suggested 

for  earlier  detection  (12).  Cytological  examination  of  pleural  fluid  is  an  ef- 
fective diagnostic  technique,  and  is  more  sensitive  than  needle  biopsy.  Carci- 

noma cells  can  be  detected  in  60  to  70  per  cent  of  patients  with  pleural  me- 
tastases. 

Fig.  11.  Case  5.  Needle  biop.s.v  specimen  of  parietal  pleura  showing  extensive  infiltration 
with  carcinoma  of  undetermined  type. 

IXTRADERMAL  TESTS 

The  intracutaneous  tuberculin  and  fungal  tests  are  universally  used  to  de- 
tect past  and  present  infection  with  mycobacteria  and  fungi.  In  the  southern 

United  States  dermal  reactivity  to  antigens  prepared  from  atypical  myco- 
bacteria are  being  studied  because  it  has  been  learned  that  the  same  persons 

who  react  weakly  to  purified  protein  derivative  will  react  strongly  to  the  new 
antigens.  Some  of  these  persons  become  ill  with  a  pulmonary  disease  which 

simulates  pulmonary  tuberculosis  very  closely  save  for  the  absence  of  tu- 
bercle bacilli  in  the  sputum  or  gastric  contents.  The  full  import  of  human  in- 
fection with  atypical  mycobacteria  is  yet  to  be  clarified. 

The  Kveim  test  is  accepted  as  a  basic  technique  for  the  diagnosis  of  active 
sarcoidosis.  More  than  three  of  every  four  patients  with  active  lesions  will 
exhibit  a  positive  reaction.  False  positive  reactions  occur  in  less  than  two  per 

cent  of  tests.  The  test  tends  to  become  negative  as  the  sarcoidosis  abates  (13- 
15). 
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The  high  dcgroc  of  spccificit}-  of  the  Kveim  test  hus  helped  us  meusurably  to 
distinguish  the  granulomas  of  sarcoidosis  from  those  caused  by  tuberculosis, 
leprosy,  beryllium  disease  and  local  sarcoid  reactions  which  we  encounter  more 
and  more  often  in  lymph  node  draining  areas  with  malignant  neoplasms  or 
chronic  inflammation.  It  is  hard  to  imagine  how  our  Sarcoidosis  Clinic  could 

function  if  we  did  not  have  available  a  validated  test  suspension  for  its  diag- 
nosis. 

Fi'  I-'  I  -  'i  I'l  I  n  null  biopsy  of  a  pat  lint  with  a  bron(-liosroi)ically  visible  ritiht  lnwer lobe  larLiuoma.  Tlie  lymphatics  of  the  subuuicosa  (lower  right)  are  filled  with  tumor  cells 
possessing  large  hj-perchromatic  nuclei. 

BIOCHEMIC.\L  .\BXORM.\LITIES 

H ypercalcetnia,  hypercalciurid :  Abnormal  calcium  metabolism  is  found  in 
sarcoidosis,  beryllium  disease  and  occasionally  in  jiatients  with  bronchogenic 

carcinoma  or  Hodgkin's  disease  without  apparent  osseous  involvement.  Al- 
though increased  gastrointestinal  absorption  of  calcium  is  jn-esent,  a  satisfactory 

explanation  for  this  phenomenon  has  not  yet  been  found. 

H iiperglobuUnemia :  This  abnormality  occurs  in  about  one-third  the  jiatients 
who  suffer  from  sarcoidosis  more  often  in  the  Hamman-Rich  syndrome  and  the 
finding  has  led  to  speculation  that  these  two  disorders  may  l)c  ex])ressions  of  an 
underlying  hypersensitive  state. 
HypogainniaglobuUnemia:  Patients  with  hyj)Oganniiaglo!)ulineiiiia  dctd  poorly 

with  bacterial  infections  and  are  subject  to  frequent  attacks  of  pneumonia 
which  tend  to  become  chronic.  On  the  other  hand,  these  patients  withstand 
most  viral  infections. 

Elevated  lactic  dehydrogenase  (L.D.i.-  ̂ ^'robh'wski  and  Gregory  recently 
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subjected  lactic  dehydrogenase  (L.D.j  to  starch  gel  electrophoresis  and  thus 

detected  five  separate  iso-enzymes  (16).  They  also  determined  that  the  level 
of  enzymes  designated  as  L.D.  4  and  L.D.  5  was  elevated  in  patients  with 
myocardial  infarctions,  and  the  level  of  enzymes  L.D.  2  and  L.D.  3  was  elevated 
in  patients  with  pulmonary  infarction. 

Elevated  blood  serotonin  and  5-HIAA  urine  levels:  The  carcinoid  syndrome 
was  first  described  in  patients  with  metastasizing  carcinoid  tumors  of  the  gastro- 

intestinal tract.  This  syndrome  has  also  been  seen  with  metastasizing  bronchial 
adenoma  (17).  Patients  with  the  carcinoid  syndrome  display  typical  attacks 
of  flushing,  diarrhea,  bronchoconstriction,  edema  and  structural  abnormalities 

of  the  heart.  The  level  of  5-hydroxytryptamine  (serotonin)  in  the  blood  is 
usually  elevated  as  is  the  level  of  the  5-hydroxyindoleacetic  acid  in  the  urine 
(5-HIAA).  Recently  two  patients  with  bronchial  adenomas  exhibited  raised 
levels  of  both  substances  with  symptoms  of  the  carcinoid  syndrome.  Surgical 
removal  of  the  tumors  resulted  in  a  prompt  fall  to  normal  levels  of  blood 

serotonin  and  urinaiy  5-HIAA  levels  (18j.  The  carcinoid  syndrome  may  also 
occur  with  oat  cell  carcinoma. 

I  realize  that  I  have  touched  on  little  not  already  known.  But  it  seems  to  me 

helpful  periodically  to  sum  up  the  state  of  our  knowledge  in  various  seg- 
ments in  the  study  of  pulmonary  diseases,  even  at  the  risk  that  such  a  sum- 
mary may  contain  many  truisms.  The  main  point  which  I  want  to  empha- 

size is  that  we  now  have  a  battery  of  techniques,  of  quite  respectable  size, 

which  we  can  use  for  arriving  at  a  precise  diagnosis  and  prognosis  in  pulmonarj' 
disease.  If  we  select  these  techniques  judiciously  and  use  them  in  proper  sequence 
we  will  find  ourselves  at  a  level  desirably  close  to  our  optimum  and  thus  we 
may  gain  for  our  patients  and  ourselves  the  best  that  is  within  reach. 

REFERENCES 

1.  KL.ASSEX,  K.  P.,  Anlvax,  a.  J.,  AND  CuRTis,  G.  M.:  Biops3-  of  Diffuse  Pulmonarj-  Le- 
sions. Arch.  Surg.,  59:  694,  1949. 

2.  Gross,  P.:  Personal  Communication. 

3.  Bader,  M.  E.,  Bader,  R.  A.,  .\xd  Selikoff,  I.  J.:  Pulmonar>-  Function  in  Asbestosis  of  the 
Lungs;  an  Alveolar-Capillarj-  Block  Syndrome.  Am.  J.  Med.,  30:  235,  196L 

4.  HuTCHESON,  J.  B.,  AND  Waldorf,  V.  R.:  The  Use  of  Improved  Microbiologic  and  Histo- 
chemical  Technics  in  the  Pathologic  Study  of  Xodular  Pulmonan,-  Granulomas. 
Am.  Rev.  Re.sp.  Dis.,  81:  340,  1960. 

5.  Weed,  L.  A.,  and  Andersen,  H.  A.:  Etiology-  of  Bronchohthiasis.  Dis.  Chest,  37  :  270,  1960. 
6.  Daniels,  A.  C:  A  Method  of  Biopsj'  Useful  in  Diagnosing  Certain  Intrathoracic  Diseases. 

Dis.  Chest,  16 :  360,  1949. 
7.  C.-^RSTENSEN,  B.:  Sarcoidosis:  Diagnosis  and  Treatment.  Xord.  Med.,  52:  981,  1954. 
8.  DoNOHOE,  R.  F.,  K.\TZ,  A.,  and  Matthews,  M.  J.:  Aspiration  Biopsy-  of  the  Parietal 

Pleura.  Am.  J.  Med.,  22:  883,  1957. 

9.  Mestitz,  p.,  Purves,  M.  J.,  .\nd  Pollard,  A.  C:  Pleural  Biopsj-  in  the  Diagnosis  of  Pleural 
Effusion.  Lancet,  II:  1349,  1958. 

10.  Rabin,  C.  B.,  Selikoff,  I.  J.,  .and  Kr.amer,  R.:  Paracarinal  Biopsy  in  Evaluation  of 
Operabilitj^  of  Carcinoma  of  the  Lung.  Arch.  Surg.,  65:  822,  1952. 

11.  LoFGREN,  S.,  Snellman,  B.,  axd  Xordenst.am,  H.:  Foreign-Bodj'  Granulomas  and  Sar- 
coidosis. Acta  chir.  scand.,  108:  405,  1955. 



CHRONIC  LUNG  DISEASE 
411 

12.  Lerner.  M.  a..  Rosbach,  H.,  Frank,  H.  A.,  and  Fleischner,  F.  G.:  Radiologic  Localization 
and  Manageniont  of  Cytologically  Discovered  Bronchial  Carcinoma.  New  Eng- 

land J.  Med.,  264:  480,  1961. 
13.  SiLTZB.ACH,  L.  E.,  AM)  EiiRucH.  J.  C:  Tlie  Nickerson-Kveini  Reaction  in  Sarcoidosis. 

Am.  J.  Med..  16:  790,  1954. 
14.  J.AMES,  D.  G.,  AND  Thomson.  A.  D.;  Kveini  Test  in  Sarcoidosis.  Quart.  J.  Med.,  24:  49, 

1955. 

15.  Sii.TZB.ACH,  L.  E.:  The  Kveim  Test  in  Sarcoidosis— Editorial.  Am.  J.  Med.,  30:  495,  1961. 
16.  Wroblewski,  F.,  and  Gregory,  K.  F.:  Multimolecular  Forifls  of  Enzymes.  Ann.  X.  Y. 

Acad.  Sci.,  94:  912,  1961. 
17.  Warner,  R.  R.  P.,  and  Southren,  L.:  Carcinoid  Syndrome  Produced  by  Metastasizing 

Bronchialadenoma.  Am.  J.  Med..  24:  903,  1958. 
18.  W.\rner,  R.  R.  p.:  Pei.*onal  Communication. 



GASTROJEJUNAL  ULCER  FOLLOWING  GASTRIC  RESECTION 
FOR  BENIGN  GASTRIC  ULCER 

ARTHUR  H.  AUFSES,  Jr.,  M.D,  and  GERSOX  J.  LESXICK,  M.D. 

New  York,  N.  Y. 

Anastomotic  or  jejunal  ulceration  is  so  rare  following  partial  gastrectomy  for 
benign  gastric  ulcer  that  some  surgeons  have  denied  its  existence.  By  contrast 

there  is  a  five  to  ten  per  cent  incidence  of  marginal  ulceration  occurring  in  pa- 
tients with  duodenal  ulcer  subjected  to  gastrectomy  alone. 

The  rarity  of  marginal  ulcer  after  gastric  resection  for  gastric  ulcer  may  be 
explained  by  the  high  incidence  of  postoperative  achlorhydria  induced  by  the 
operative  procedure  in  these  patients  (1).  However,  in  the  patient  WYih.  gastric 
ulcer  and  with  coexistent  duodenal  ulcer,  a  high  incidence  of  marginal  ulceration 
may  be  expected.  ̂ Marginal  ulceration  may  also  occur  if  the  operative  procedure 
has  been  inadequate,  i.e.  antral  mucosa  remains  to  stimulate  gastric  secretion  (2) . 

Recently,  two  patients  who  had  a  marginal  ulcer  following  adequate  ga.stric 
resection  for  benign  gastric  ulcer  were  treated  at  The  Mount  Sinai  Hospital. 
These  cases  are  of  interest  because  the  diagnosis  was  unequivocally  established. 

The  preoperative  roentgen  films  showed  a  normal  duodenal  bulb.  The  gastrec- 
tomies were  adequate.  Each  of  the  operative  specimens  demonstrated  a  gastric 

ulcer  and  included  a  rim  of  normal  duodenal  wall.  Nevertheless,  jejunal  ulcera- 
ion  developed  and  necessitated  reoperation.  In  one  case  the  recurrent  ulcer  was 

perforated. 

C.\SE  REPORTS 

Ca.se  / 

L.J.,  a  70  year  old  white  male,  was  admitted  to  The  Mount  Sinai  Hospital  for  the  first 
time  on  July  6,  1955,  with  the  chief  complaint  of  abdominal  pain  and  weight  loss  of  ten 

weeks'  duration.  The  pain,  primarily  upper  abdominal,  was  not  clearly  related  to  food  in- 
take antl  was  intermittently  relieved  by  alkali.  There  was  occasional  vomiting  and  a  ten 

pound  weight  loss. 
Physical  examination  revealed  a  thin  white  male  with  evidence  of  recent  weight  loss.  The 

temperature  was  99.8";  the  blood  pressure  was  normal;  the  pulse  was  86/min.  and  irregular. 
The  heart  was  enlarged;  there  was  an  irregular  rhj'thm  and  a  moderate  systolic  murmur  at 
the  apex.  The  lungs  were  hyperresonant  with  decreased  breath  sounds.  There  was  generalized 
minimal  abdominal  tenderness. 

Complete  blood  count  and  urinaly.sis  were  normal.  Stool  guaiac  examination  was  negative. 
The  electrocardiogram  was  unremarkable  except  for  auricular  fibrillation.  The  gastric  analy- 

sis after  histamine  showed  a  free  acid  of  110  niEq/L  and  a  total  acid  of  140  mEq/L.  Roentgen 
examination  of  the  gallbladder  showed  a  functioning  gallbladder  containing  multiple  fac- 

eted stones.  Gastrointestinal  series  revealed  a  persistent  patch  of  barium  in  the  antrum 
about  four  centimeters  proximal  to  the  pylorus.  The  roentgen  appearance  was  that  of  a  be- 

nign gastric  ulcer.  The  duodenum  was  normal  (Figs.  1  and  2). 

The  patient  was  placed  on  a  rigid  ulcer  regimen.  Repeat  roentgen  studies  after  3'/4  weeks 
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Fig.  1.  Case  1.  X-ray  showing  the  deformity  and  ulcer  in  the  antral  area  and  the  normal duodenal  bulb. 
Fir;.  2,  Case  1.  Close-up  view  of  the  gastric  ulcer. 

of  therapy  showed  complete  healing  of  the  ulcer.  The  iiaticnt  was  discharged  to  continue  his 
ulcer  regimen. 

He  did  well  until  three  days  prior  to  the  .second  ailmission  when  abdominal  pain  recurred, 
becoming  more  severe  and  generalized  on  Xo\fmber  25,  1955,  at  which  time  he  was  re- 
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admitted.  He  was  acutel}'  ill.  The  abdomen  was  rigid,  and  there  was  generalized  direct  and 
rebound  tenderness.  There  were  no  peristaltic  sounds,  and  there  was  absence  of  normal  liver 
dullness. 

The  patient  was  taken  to  the  operating  room  where  laparotom}'  disclosed  a  perforated 
gastric  ulcer  2V2  cm  proximal  to  the  pylorus.  The  duodenum  was  normal.  A  primarj'  gastrec- 

tomy was  performed.  Ga.strointestinal  continuity  was  reestablished  with  an  antecolic  Hof- 
meister  gastrojejunostomy.  The  postoperative  course  was  imeventful  and  he  was  discharged 

Fig.  3.  Case  1.  X-ray  demonstrating  a  jLjuoal  ulcer  opposite  the  gastroenterostomy 
stoma. 

on  the  14th  postoperative  day.  The  resected  specimen  showed  a  chronic  peptic  ulcer  of  the 
stomach  with  perforation. 

Following  gastrectomy  the  patient  did  well  for  two  years;  then  he  had  recurrence  of  ab- 
dominal pain.  In  December  1957  he  was  again  admitted  to  the  hospital  for  study.  Physical 

examination  was  essentially  as  before.  The  wound  was  well  healed.  A  gastric  analysis  showed 
the  presence  of  a  small  amount  of  free  hydrochloric  acid.  Gastrointestinal  roentgenograms 
revealed  slight  thickening  of  the  mucosal  folds  of  the  jejunum  in  the  immediate  vicinity  of 
the  anastomosis,  but  no  recurrent  ulceration  was  noted.  The  gallstones  were  again  visuahzed. 
He  responded  to  hospital  management  with  disappearance  of  pain. 

The  patient  then  did  well  for  eleven  months,  at  the  end  of  which  time  he  again  required 
admission  for  pain.  There  were  no  new  findings  on  physical  examination.  X-rays  showed  evi- 

dence of  a  marginal  ulcer  in  the  jejunum  opposite  the  gastroenterostomy  stoma  (Fig.  3). 
On  December  18,  1958  he  was  operated  upon  for  the  second  time.  A  marginal  ulcer  was 
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found  (Fifi.  4).  Tlie  <;asir()ji'juno.stomy  was  taken  down,  and  additional  fiasliic  icscction  iicr- 
formed.  Jejunojcjunostoniy  and  gastfojojunostoniy  were  at'complisliod,  followod  by  vagotomy 
and  fholecystectoniy.  Once  again  the  postoperative  course  was  unremarkal>lo,  and  he  was  dis- 

charged two  weeks  after  surgerj'. 
He  had  no  further  gastrointestinal  symptoms  until  September  1959  when  he  died  following 

emergency  operation  for  small  bowel  \  ol\  ulus.  Postmortem  examination  was  not  obtained. 

Case  2 
F.W.,  a  67  year  old  white  male,  was  admitted  to  The  Mount  Sinai  Hospital  on  February  19, 

1959  complaining  of  abdominal  \mm.  He  stateil  that  he  had  been  well  until  five  months  prior 
to  admission  when  he  noted  the  onset  of  vague  epigastric  discomfort  after  meals  associated 
with  mild  naus<>a.  One  month  prior  to  admission  there  was  a  perio(i  of  nine  days  when  his 
stools  were  black;  otherwise  the  stools  w(-re  normal.  His  pain,  which  occurred  irregularly 

Fig.  4.  Case  1.  Pathological  specimen  containing  the  large,  deep,  punchcd-out  jejunal  ul- cer. 

throughout  the  day,  did  not  appear  to  be  relieved  by  food  or  milk  but  was  alleviated  by 

"Manhattan"  cocktails.  Two  weeks  prior  to  admission,  after  gastrointestinal  x-rays,  he  was 
told  that  he  had  an  ulcer  and  required  hosi)ital  admission.  Since  the  onset  of  the  illness,  there 
had  been  a  lo&s  in  weight  of  26  pounds. 

Physical  examination  showed  an  obese,  florid  man  who  appeared  vigorous  and  younger 

than  his  stated  age.  The  blood  pressure  was  115  s>'stolic,  65  diastolic;  the  pulse  was  85 'min; 
the  temperature  was  98.6°.  There  were  no  significant  abnormalities  on  physical  examination. 
The  complete  blood  count  and  urinalysis  were  normal.  Roentgen  examination  of  the  upper 
gastrointestinal  tract  revealed  a  large  ulcer  crater,  irregular  in  contour,  on  the  lesser  curva- 

ture of  the  stomach  near  the  reentrant  angle.  There  was  widening  of  the  mucosal  folds 
around  the  crater.  The  antrum  lacked  distensibility.  The  duodenal  bulb  was  normal  (Fig.  5), 
There  was  a  large  diverticulum  of  the  second  portion  of  the  duodenum.  These  changes  were 
interpreted  as  the  result  of  an  irregular  ulcer  of  the  stomach  having  many  benign  charac- 

teristics. The  jjossibility  of  a  neoplastic  process,  however,  was  not  comiiletely  excluded. 
Gastric  analysis  showed  a  free  acid  of  60  mEfi/L. 



416 ARTHUR  H.  AUFSES,  JR.  AND  GERSOX  J.  LESXICK 

On  February  24,  1959,  the  patient  was  explored.  There  was  a  large  gastric-  ulcer  located  on 
the  posterior  wall  of  the  stomach  near  the  lesser  curvature  of  the  antrum.  Induration  of  the 
gastric  wall  extended  for  a  diameter  of  8  to  9  centimeters.  The  ulcer  crater  measured  three 
centimeters.  The  ulcer  had  perforated  all  coats  of  the  stomach  and  had  penetrated  into  the 
root  of  the  mesocolon  near  the  origin  of  the  middle  colic  vessels.  There  were  no  abnormally 
enlarged  lymph  nodes  and  there  was  no  evidence  of  metastatic  disease. 

The  stomach  was  subtotally  resected  with  a  one  centimeter  rim  of  duodenum  and  with  the 
greater  omentum.  The  duodenal  stump  was  closed  and  gastrointestinal  continuity  restored 
by  an  antecolic  t.vpe.of  gastro.ie.junostom3\  Drains  were  placed  to  the  site  of  the  ulcer  bed  in 
the  transverse  mesocolon. 

The  resected  .specimen  consisted  of  a  segment  of  stomach  measuring  17  cm  along  the 

Fig.  5.  Case  2.  X-ray  demonstrating  the  large  gastric  ulcer  on  the  lesser  curvature  and  the 
normal  duodenal  bulb. 

Fig.  6.  Case  2.  Postoperative  x-ra.v  showing  the  small  residual  gastric  pouch. 

greater  curvature,  9  cm  along  the  lesser  curvature,  and  8  cm  along  the  proximal  hne  of  re- 
section. There  was  an  attached  rim  of  normal  duodenum.  In  the  center  of  the  lesser  cur^•ature 

was  a  deep  ulcer  measuring  2  by  3  cm  with  an  indurated  margin.  Histologic  examination  con- 
firmed the  diagnosis  of  a  benign  peptic  ulcer  of  the  stomach. 

Following  operation,  the  patient  did  well  for  four  days.  He  then  had  a  pulmonary-  in- 
farction with  tachycardia,  tachypnea,  and  hypotension.  He  recovered  from  this  episode  and 

was  given  anticoagulant  therapy  to  prevent  further  thrombosis.  After  one  dose  of  sodium 
warfarin  his  prothrombin  time  rose  over  a  period  of  six  days  to  hemorrhagic  levels.  This  was 
followed  bv  a  massive  gastrointestinal  hemorrhage  which  required  transfusion  of  3500  cc  of 
wholeljlood  and  packed  red  blood  cells  as  well  as  intravenous  vitamin  K. 

The  patient  was  discharged,  essentiall.y  asymptomatic,  on  April  6,  1959,  41  da.vs  after 
operation.  He  did  well  and  returned  to  a  full  diet  including  his  precibal  cocktails. 

On  September  9,  1960  he  was  admitted  to  another  hospital  because  of  the  passage  of  a 
tarry  stool  and  syncope.  He  had,  also,  vomited  blood  stained  material.  On  admission  to  the 

hospital  he  was  pale.  Blood  pressure  was  110  sj-stolic,  80  diastolic;  the  pulse  rate  was  108/min. 
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Thcro  was  a  well-healwi  ('i)ifiastric  scar.  Roctal  examination  yielded  stool  wliicii  }ra\  (>  a  posi- 
tive reaction  for  hlood. 

The  hemoglobin  was  10  (im';  :  the  hematocrit  3Kf  ;  bi  n  39  Gm'/r  ;  antl  tiie  piothrombin 
time  was  normal,  as  was  the  hleeding  time.  Gastrointestinal  roentgenofrrams  showed  the 
status  following  a  high  subtotal  gastrectomy;  the  stomach  ajipeared  normal  (Fig.  6).  Tliere 
was  no  evidence  of  ulceration. 

He  was  treated  conservatively.  Blood  was  demonstrated  in  the  stomach  by  passage  of  a 
nasogastric  tube.  He  was  given  blood  transfusions  and  received  a  total  of  thirteen  pints  of 
blooil  in  five  days.  Thereafter,  there  was  no  bleeding.  However,  bilateral  bronchopneumonia 
developed,  as  well  as  congestive  heart  failure  which  responded  to  antibiotics  and  digitalis.  He 
was  discharged  foiu'teen  days  after  admission  for  further  convalescence. 

After  discharge  he  felt  w(^ll  and  returned  to  his  usual  activities  until  April  7,  1961.  On 
this  date,  during  lunch  he  noted  sudden  abdominal  discomfort  a.<.sociated  with  a  feeling  of 
weakness  anil  sweating.  He  could  not  continue  eating.  Aixlominal  jniin  persisted  until  ad- 

mission to  the  hospital  three  hours  later. 

Examination  revealed  an  acutely  ill  male  lying  quietly  in  bed.  The  tcmperatvue  was  98.6° ; 
the  blood  pressure  was  normal:  the  pulse  110  niin.  There  was  generalized  abdominal  tender- 

ness and  muscle  spasm,  most  pronounced  in  the  left  lower  quadrant.  Scout  film  of  the  ab- 
domen showed  a  few  patches  of  gas  in  tlie  small  and  large  intestine.  There  was  no  free  air 

discernible  in  the  peritoneal  cavity.  ̂  
Lai)aiotomy  was  performed,  and  a  moderate  amount  of  jnuulent  exudate  was  noted.  The 

peritonitis  was  due  to  a  perforation  of  an  ulcer  of  the  jejunum,  located  at  the  mesenteric 
margin  of  the  anterior  wall  of  the  jejunal  segment  opposite  the  gastroenteric  stoma  of  the 
previous  gastrectomy.  The  ulcer  was  two  centimeters  in  diameter  with  an  indurated  rim. 
There  were  no  other  abnormalities  noted  in  either  the  jejunum  or  the  gastric  pouch.  The 
duodenal  stump  was  normal.  The  pancreas  was  inspected  and  palpated,  and  no  tumor  was 
observed. 

The  lesion  was  treated  by  resecting  the  involved  segment  of  jejunum  with  a  two  centi- 
meter rim  of  stomach.  Intestinal  continuity  was  restored  by  a  jejunojejunostomy  and  a  new 

ga.strojejunostomy  just  distal  to  the  jejunojejunostomy.  An  infradiaphragmatic  vagotomy  was 
then  performed,  and  segments  were  exci.sed  from  two  large  vagus  ner\  e  trunks.  The  re.^ected 
specimen  showed  a  large,  perforated,  benign  peptic  ulcer  of  the  jejunum  located  opposite  the 
gastroenteric  stoma. 

His  recoveiy  after  this  operation  was  uneventful  except  for  moderate  diarrhea  for  fourteen 
days.  He  was  discharged  from  the  hospital  three  weeks  after  operation. 

DI.sCrSSION 

Gastric  resection  has  been  eminently  .successful  in  the  management  of  benign 

ulcer  of  the  stomach.  There  are  usually  fewer  digestive  symptoms  in  the  post- 
operative period  than  there  are  following  surgery  for  duodenal  ulcer,  and,  mar- 

ginal ulceration  is  extremely  rare.  Marshall  has  stated  that,  "no  proven  recurrent 

ulcers  developed  after  resection  for  gastric  ulcer  in  411  cases"  (3  ). 
Balint  et  al.  studied  160  patients  with  anastomotic  ulcer  ;  only  two  of  these 

followed  surgery  for  gastric  ulcer  (4 1.  Beal  reviewed  204  ca.«es  of  marginal  ul- 
ceration treated  at  the  New  York  Hospital  fol.  In  157  patients  the  original  pa- 
thology was  known.  One  hundred  and  forty-nine  i)atients  had  had  surgery  for 

duodenal  ulcer  ;  only  eight  had  been  operated  upon  for  gastric  ulcer.  Priestley  and 
Gibson  note  that  gastric  ulcer  was  the  original  lesion  in  only  1.4  per  cent  of  cases 
of  marginal  ulceration  treated  at  the  Mayo  Clinic  (6l. 

The  actual  statistical  incidence  of  marginal  ulcer  following  resection  for  gas- 
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trie  ulcer  is  probably  lower  than  these  figures  would  indicate  since  these  papers 
do  not  differentiate  the  patients  with  gastric  ulcer  treated  by  resection  from 
those  treated  by  gastroenterostomy.  In  these  papers  here  has  been  no  attempt 

to  correlate  the  development  of  marginal  ulceration  with  the  level  of  acid  secre- 
tion. 

In  addition,  in  most  studies,  patients  with  gastric  and  duodenal  ulcer  have  been 
grouped  together.  Cornell  and  Druckerman  have  pointed  out  that  this  practice  is 
invalid  since  physiologically  the  two  lesions  are  different,  and  their  response  to 
gastric  resection  is  not  the  same  (1). 

Ransom  reviewed  188  patients  with  gastric  ulcer  subjected  to  resection  (2). 
In  this  group,  marginal  ulceration  subsequently  developed  in  four  patients.  Of 
note  is  the  fact  that  three  of  these  patients  had  had  a  Finsterer  antral  exclusion 
procedure,  and,  in  at  least  two  of  them,  antral  mucosa  was  known  to  be  left  in 
situ.  Brown  and  Hoerr  reported  a  patient  with  gastric  ulcer  who  underwent  an  80 

per  cent  gastric  resection  (7).  Gastrointestinal  continuity  was  re-established  by 

gastroduodenostomy.  This  patient  had  a  recurrent  ulcer  in  the  duodenum  w-hich 
responded  to  nonoperative  therapy. 

The  development  of  marginal  ulceration  is  dependent  upon  acid  production 

in  the  residual  gastric  pouch.  Winkelstein  has  commented:  "no  postoperative 
free  acidity,  no  recurrent  ulcer"  (8). 

Levin  and  his  co-workers  have  shown  that  patients  with  gastric  ulcer  have  a 
nocturnal  gastric  secretion  of  about  the  same  volume  as  normal  controls,  but  that 

the  hydrochloric  acid  content  is  lower  than  normal  ̂ 9) .  This  is  in  marked  con- 

trast to  the  hypersecretion  of  duodenal  ulcer  patients.  Of  the  105  cases  of  be- 
nign gastric  ulcer  .studied  by  ]Marshall  and  Welch,  65  per  cent  had  acid  values 

that  were  normal  or  lower  than  normal  (10).  An  additional  13  per  cent  of  the 
entire  group  were  anacid. 

With  these  findings  in  mind  one  can  expect  gastric  resection  to  produce  anacid- 
ity  in  a  higher  percentage  of  patients  with  gastric  ulcer  than  in  patients  with 
duodenal  ulcer.  Cornell  and  Druckerman  have  shown  that,  whereas  90  per  cent 

of  patients  with  gastric  ulcer  subjected  to  resection  will  manifest  a  postopera- 
tive achlorhydria,  only  55  per  cent  of  patients  with  duodenal  ulcer  will  be  anacid 

after  gastrectomy  (1) .  They  also  point  out  that  the  marginal  ulcers  occurring  in 
the  duodenal  ulcer  patients  were  in  those  patients  in  whom  free  acid  could  be 
found  in  the  postoperative  period. 

There  is,  therefore,  a  lower  incidence  of  recurrent  ulceration  in  the  gastric  ul- 
cer patient  as  compared  to  that  in  the  patient  with  ulcer  disease  of  the  duodenum. 

Because  of  this,  vagotomy  has  not  often  been  recommended  as  an  adjuvant  to 

resection  in  the  .surgical  management  of  gastric  ulcer. 

The  very  high  acid  values  in  Case  1  would  today  suggest  the  possible  presence 

of  the  Zollinger-Elli.son  .syndrome  (11,  12j.  The  result  of  a  single  histamine 
gastric  analysis,  however,  is  not  sufficient  evidence  upon  which  to  base  such  a 

diagnosis.  We  believe,  that  in  addition  to  the  standard  histamine  gastric  analy- 
sis, all  patients  with  ulcer  disease  should  have  confirmatory  proof  of  excessive 

gastric  secretory  capacity  in  the  form  of  studies  on  nocturnal  gastric  secretion 
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and  response  to  maximal  histamine  stimulation.  In  Case  1  a  panereatic  tumor 

was  not  looked  for  at  any  of  the  operative  procedures  and  autopsy  was  not  per- 
formed. In  Case  2  the  jjancreas  was  examined  and  no  tumor  found. 

The  two  cases  reported  here  suggest  tliat  the  surgeon  should  consider  adding 

vagus  section  to  gastric  resection  in  patients  with  gastric  ulcer  when  the  pre- 
operative investigation  reveals  high  gastric  secretory  capacity.  It  would  appear 

that  these  cases  represent  variants  of  duodenal  ulcer  disease  and  should  there- 
fore have  the  additional  protection  of  vagotomy  to  prevent  recurrent  ulceration. 

In  addition,  the  surgeon  should  be  on  the  alert  for  the  presence  of  a  pancreatic 
neoplasm  in  these  cases.  It  must  be  j^ointcd  out,  however,  that  examination  of 
the  pancreas  can  be  most  difficult  and  will  require  mobilization  of  the  duodenum 
in  addition  to  the  body  and  tail  of  the  pancreas.  Even  then  these  tumors  may  be 
missed  at  surgery. 

Although  rare  complications  sucli  as  these  should  not  make  us  revise  our  basic 
concepts,  they  nevertheless  indicate  a  need  for  the  reappraisal  of  surgical  therapy 

in  gastric  ulcer.  Awareness  of  the  possibility  of  gastrojcjunal  ulceration  follow- 
ing gastrectomy  for  benign  gastric  ulcer  will  undoubtedly  disclose  additional 

instances  of  this  complication. 

SUMMARY 

1.  Two  cases  of  gastrojcjunal  ulcer  following  gastrectomy  for  benign  gastric 

ulcer  are  reported,  and  the  reasons  for  the  rarity  of  this  complication  are  dis- 
cussed. 

2.  Vagotomy  may  be  indicated  as  an  adjuvant  to  resection  in  the  surgical 
treatment  of  some  gastric  ulcers. 
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SERUAI  ELECTROPHORESIS  OX  POLYACRYLAjMIDE  GEL 

IX  LIVER  DISEASE* 

FEXTOX  SCHAFFXER,  M.D.,  EDWARD  J.  SIXGER,  Ph.D.,  DOXALD  D. 
AXTHOXY,  M.D.,  and  FRAXK  J.  POPPER 

New  York,  N.  Y. 

Alterations  of  serum  proteins  with  the  aid  of  various  flocculation  and  tur- 
bidity reactions  have  been  used  more  or  less  empirically  for  the  diagnosis  of 

liver  diseases,  particularly  cirrhosis  (1).  ]\Iore  recently  the  alteration  of  the 
large  serum  protein  fraction,  gamma  globulin,  has  attracted  interest  because 
of  its  origin  from  mesenchymal  cells  (plasma  cells)  and  the  activation  of  the 
hepatic  mesenchyme  in  cirrhosis.  Free  and  zone  electrophoresis  indicated  the 
subdivision  of  gamma  globulin  into  two  fractions  (2,  3).  Starch  electrophoresis 

as  described  by  Smithies  permitted  further  subdivision  (4).  When  electropho- 
resis with  polyacrylamide  gels  was  recently  described  (5,  6l,  it  appeared  prom- 
ising from  a  diagnostic  standpoint  to  survey  the  use  of  this  rapid  technique  in 

patients  with  liver  diseases,  particularly  since  many  of  the  bands  of  protein 
demonstrated  had  been  identified  under  normal  circumstances  (  7.1. 

MATERIAL.S  .A.ND  METHODS 

Sera  from  46  patients  (14  with  ̂ -iral  hepatitis,  14  with  cirrhosis,  5  with  ob- 
structive jaundice,  and  13  with  miscellaneous  conditions,  mainly  or  in  part  in- 

volving the  liver,  such  as  sarcoidosis,  schistosomiasis,  Hodgkin's  disease  and 
Wilson's  disease)  and  5  normal  controls  were  collected.  Total  protein  and 
turbidimetric  gamma  globulin  were  determined  in  all  sera  and  the  cephalin 
flocculation  test  was  run  on  most  specimens  (8).  The  sera  were  subjected  to 
electrophoresis  in  polyacrylamide  gel  with  samples  run  in  triplicate.  Runs  were 

usually  repeated  so  that  each  specimen  was  studied  six  times  or  more.  For  prep- 
aration of  the  gel,  (6)  equal  volumes  of  four  solutions  were  mixed  in  the  fol- 

lowing sequence:  1)  30%  acrylamide  (Borden  Chemical  Company,  Monomer- 
Polymer  Labs)  and  0.8%  methylene-bis-acrylamide  in  distilled  water;  2)  0.16 
ml  beta-dimethylaniinopropionitrile  (Matheson,  Coleman  and  Bell)  freshly 
diluted  to  10  ml  with  distilled  water;  3)  0.03%  potassium  ferricyanide  (reagent 

grade);  4)  2.4%  ammonium  persulphate  (reagent  grade)  prepared  at  3  week 
intervals  and  diluted  1 : 5  prior  to  use.  To  reduce  catalyst  decomposition  by 
oxygen,  the  final  solution  was  degassed  for  two  minutes  on  a  vacuum  line.  Glass 
tubes,  0.5  cm  in  diameter  and  8  cm  long,  were  stoppered  at  one  end;  the  tubes 

were  three-fourths  filled  with  the  mixture,  taking  care  to  prevent  formation  of 
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bubbles,  and  niaintaiiicd  in  a  vertical  jiosition  at  37°C.  for  30  minutes  by 
which  time  polymerization  was  completed.  The  electrophoresis  apparatus  con- 

sisted of  two  plastic  cliaml)ers  ])()sitioned  one  above  the  other  ( Fi^.  1  I.  The  gel 

containing  tubes  were  attachetl  at  their  ujiix'r  end  to  extensions  of  the  upper 
chamber  while  the  lower  ends  were  susi)en(led  in  the  fluid  of  the  lower  chamber. 

Sodium  glycine  buffer  (().")  M  at  pU  8.7,  diluted  lO-fold  prior  to  use)  was  placed 
in  each  chamber.  Serum  samples,  diluted  3-fold,  were  layeretl  on  top  of  the  gel 
in  a  final  volume  of  ai)i)roximately  15  lamlxla  vmdiluted  .'^erum).  Several  runs 
were  made  with  2,  4  and  8-fold  further  dilution  of  this  mixture.  The  jiower  sup- 

ply was  adjusted  to  deliver  3  to  5  milliamperes  of  current  (or  120  volts)  per 
tube.  Specimens  were  run  25  minutes  during  which  time  the  albumin  fraction 

migrated  between  2.5  to  3  cm.  Following  completion  of  electrojihoresis,  the  gel 

Fig.  1.  Electi jphoresis  apparatus  with  power  supply  on  left  and  tipper  chaml)er  (A)  con- 
nected to  lower  chamber  (B)  by  gel-containing  tubes. 

was  removed  from  its  glass  casing  by  rimming  it  with  a  metal  stylus  lubricated 

with  water.  The  cylinders  of  gel  were  then  placed  in  a  fixative  staining  so- 
lution consisting  of  7  per  cent  acetic  acid  saturated  with  amido  schwarz  for  a 

period  of  45  minutes.  The  excess  dye  was  decanted,  and  unbound  dye  was  re- 
moved by  electrophoresis  in  7  per  cent  acetic  acid  and  the  cylinders  were  stored 

in  this  fixative. 

Sera  from  two  normal  persons  were  rerun  after  addition  of  20  mg  nil  of  com- 

mercially a^■ailable  normal  human  serum  gamma  globulin  obtained  by  cold 
ethanol  precipitation.  Preparations  of  the  gamma  globulin  were  also  run  alone. 

All  cylinders  were  read  under  a  bright  white  light  with  a  white  background 
and  were  photographed  in  black  and  white  using  transmitted  light. 

Fractions  were  identified  by  comparison  with  starch  gel  patterns.  Utilizing 

a  5  per  cent  monomer  concentration  of  polyacrylamide,  a  pore  size  similar  to 

that  of  the  starch  gel  is  obtained.  Under  these  conditions  distribution  of  pro- 
teins is  similar  with  one  exception,  i.e.  most  or  all  of  the  gamma  globulin  frac- 
tion migrates  towards  the  anode  in  ])olyacrylamide  gel  whereas  in  the  starch 
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gel  migration  of  this  fraction  is  towards  the  cathode  (6).  Reasons  for  this  dif- 
ference are  not  completely  understood. 

In  the  interpretation  of  results,  genetic  variation  was  recognized  and  an  at- 
tempt to  select  patterns  of  similar  haptoglobin  distribution  was  made  where 

possible  for  comparison  of  normal  and  pathological  sera  although  haptoglobin 

typing  was  not  done. 

DIFFUSE 

ZONE BAND 

7-10 

PROTEIN 

ORIGIN 
Beta  lipoprotein 
Alpha  lipoprotein 

Haptoglobins 
Beta  globulin 

Transferrin 

AlphOg  globulin 

Alpha^  globulin 

Alpha,  globulin 

Albumin 

Fig.  2.  Diagram  of  zones  and  bands  seen  on  electrophoresis  with  arbitrarj-  designations 
used  for  descriptive  purposes  and  protein  fractions  identified. 

Nomenclature  used  is  based  upon  that  of  Smithies  (4).  Reference  to  bands 
and  zones  is  arbitrary  and  is  used  as  a  matter  of  convenience ;  it  is  not  intended 

to  extend  pre-existing  systems  of  classification. 

RESULTS 

Using  this  technique  sharp  bands  and  broad  zones  of  protein  were  produced, 
the  latter  being  characterized  by  homogeneity  not  resolved  by  greater  dilution 
of  the  specimen.  In  normal  sera  the  proteins  were  separated  into  at  least  13 
bands  and  3  diffuse  zones.  The  most  rai^idly  moving  protein  was  the  largest 



SERUM  ELECTROPHORESIS  IX  LIVKR  DISEASE 
423 

sharp  bund  and  it  hail  tlio  sanu'  mobility  as  purifit'd  liunian  serum  albumin. 
Under  the  conditions  used,  no  clear  cut  pre-albuniin  could  be  seen.  Behind  this 
first  band  was  a  diftuse  zone  ( Zone  1 )  in  which  at  least  one  thin  sharp  band  (Band 

2)  and  a  heavier  sharp  band  I  Band  3  )  were  apparent.  These  were  alpha  glob- 
ulins. This  was  followed  by  a  clear  zone  which  sometimes  contained  a  faint 

and  indistinct  band  of  alpha;,  globulin  (Band  4 1  close  to  the  previous  one.  It 
was  often  crescent  shaped  in  contrast  to  the  other  bands  which  were  always 
flat.  In  the  midzone  another  diffuse  and  somewhat  faint  diffuse  zone  was  present 

(Zone  2).  At  the  beginning  and  end  of  this  zone,  two  diffuse  and  variably  stain- 

A        B         C  D 

Fig.  3.  Serum  in  i^  lindcis  of  gel  stained  with  amido  .schwarz.  A.  hypogammaglobulinemia, 
B.  acute  viral  heiiatitis,  C.  stone  o[)sl lucting  common  bile  duct,  and  D.  active  postnecrotic 
cirrhosis  with  high  serum  gamma  globulin. 

ing  bands  were  seen  (Band  5  was  alpluij  globulin  and  Band  6  was  transferrin, 

a  beta  globulin).  Behind  this  was  another  diffuse  zone  (Zone  3)  which  con- 
tained several  bands.  Furthest  from  the  origin  in  this  zone  were  a  grou])  of 

usually  4  (but  as  many  as  5  antl  as  few  as  1 1  sharp  fine  bantls  of  haptoglobins 

(Bands  7-10).  Band  7  was  often  broader  than  the  others  and  supposedly  has  a 
beta  globulin  fraction  in  it.  The  haptoglobins  were  followed  by  a  i)air  of  heavy 
sharj)  bands  (Bands  11  and  12).  Band  11  was  probably  lipoprotein;  Band  12 

was  variably  found  and  is  of  uncertain  origin.  It  is  known  that  with  aged  se- 
rum it  may  be  a  derivative  of  Band  11  ;  (6)  its  occurrence  in  fresh  serum,  how- 
ever, may  be  from  an  as  yet  unidentified  fraction.  In  another  series  of  cases 

examined  by  this  technifiue  and  not  herein  included,  it  was  found  with  greater 
frequency  in  sera  from  patients  with  lupus  erythematosus.  Finally,  a  fainter 
sharp  Band  13  at  the  origin  represented  material  which  did  not  migrate. 
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Electroiihoresis  of  gamma  globulin  alone  or  after  it  was  added  to  normal  se- 
rum produced  an  increase  in  intensity  of  diffuse  Zone  3  but  did  not  yield  any 

sharp  bands.  In  one  patient  with  mild  acquired  hypogammaglobulinemia,  the 

gamma  globulin  zone  was  very  faint. 
In  cirrhosis  the  number  of  bands  was  decreased  and  the  gamma  globulin 

zone  was  increased  in  size  and  intensity  and  seemed  to  blend  into  Zone  2. 

The  albumin  band  was  thinner  than  normal.  Alphai  globulin  bands  appeared 
normal.  Band  4  (alpha:-  globulin)  was  faint  or  missing.  Bands  5  and  6  (alpha^ 
globulin  and  transferrin)  became  lost  in  the  haziness  of  Zone  2  and  the 
haptoglobin  bands  were  either  reduced  in  intensity,  not  clearly  discernible  from 
background,  or  entirely  absent.  The  lipoj^rotein  bands  were  slightly  less  heavy 
and  Band  13  was  variable.  The  increase  in  the  gamma  globulin  containing 
Zone  3,  decrease  in  number  and  sharpness  of  haptoglobin  bands,  and  increase 

in  Zone  2  with  diffuseness  of  the  alphas  globulin  and  transferrin  bands  pro- 
duced a  picture  seen  only  in  active  cirrhosis  with  serum  gamma  globulin  levels 

above  1.8  Gm%  and  cephalin  fiocculation  3+  or  4+.  This  pattern  was  not 

altered  by  greater  dilution  of  the  serum  sample.  "When  serum  gamma  globulin 
was  less  than  this,  the  pattern  was  either  completely  normal  or  Zone  2  was 
increased  slightly  with  diffuseness  of  the  alpha;,  globulin  and  transferrin  bands. 

In  acute  viral  hepatitis  the  haptoglobin  bands  were  reduced  or  indistinct  in 
12  of  14  cases  but  neither  Zone  2  nor  3  was  increased  greatly  in  density  so  that 
some  bands  were  still  discernible.  The  faster  alpha^  globulin  band  was  diffuse 
in  three  cases  and  missing  in  two. 

In  extrahepatic  biliary  obstruction  the  patterns  were  similar  to  those  in  viral 

hepatitis  except  that  fast  alpha2  globulin  was  diffuse  or  missing  in  4  of 
5  cases.  In  various  granulomatous  hepatic  diseases  and  nonhepatic  chronic 
diseases,  alphas  globulin  (Band  5)  was  diffuse  in  9  of  13  cases  and  haptoglobins 

were  reduced  in  intensity  in  6  of  13  cases.  Zones  2  and  3  were  not  diffusely  in- 
creased as  in  cirrhosis. 

Discrssiox 

The  separation  of  i)rotein  by  disc  electrojihoresis  using  polyacrylamide  gel 
is  a  simple  and  rapid  technique  apjilicable  to  screening  or  surveys.  It  is  being 

refined  by  standardization  of  gel  preparation  and  by  introduction  of  optical  de- 
vices permitting  quantitation  of  the  fractions  .separated.  However,  use  of 

this  technique  for  the  subdivision  of  gamma  globulin  under  normal  circum- 
stances and  in  liver  disease  has  thus  far  not  been  successful.  Furthermore, 

qualitative  results  of  ])rotein  separation  could  not  be  correlated  with  results  of 

commonly  used  tests  such  as  cephalin  fiocculation.  In  cirrhosis  the  altera- 

tion noted  is  not  that  the  resolution  of  gamma  globulin  into  recognizable  com- 
ponents but  rather  a  smudging  of  many  of  the  bands  of  other  ]iroteins.  Thi.- 

may  be  the  result  of  quantitative  increase  of  gamma  globulin  obscuring  the 
bands  or  of  qualitative  changes  among  the  protein  fractions  particularly  in  their 
ratio  to  one  another  occurring  in  this  disease.  Failure  of  further  serum  dilutions 
to  influence  the  cirrhotic  pattern  suggests  the  latter. 

In  cirrhosis  more  so  than  in  hepatitis,  changes  of  .scrum  proteins  other  than 
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•lainina  globulin  can  !)(>  ircognizcil  with  this  nu'thod.  namely,  increase  of  l)eta 
globulins  and  decrease  of  haptoglobins  and  alpha  globulins.  Together  with  the 
diffuse  increase  in  gamma  globulin,  these  produce  a  characteristic  picture  of 
the  serum  |)rotein  with  polyacrylamide  electroi)horesis.  The  sharp  bands  seen  in 
normal  serum  are  replaced  by  a  broad  indistinct  zone  beginning  near  the  origin 

and  extending  for  about  two-thirds  of  the  electrophoretic  pathway.  As  an  ob- 
servation indejx'ndent  of  its  basic  significance,  this  may  be  useful  in  confirm- 

ing the  presence  and  activity  of  cirrhosis  by  a  rapid  electrophoretic  metiiod. 
in  its  implications  almost  comjiarable  to  a  floccvilation  test. 

sr.M.MARV 

Sera  from  46  patients,  mainly  with  liver  diseases,  were  subjected  to  electro- 
jihoresis  on  jwlyacrylamide  gel.  A  number  of  bands  of  i)rotein  were  visualized 

including  albumin,  several  bands  ea#h  of  alpha  and  beta  globulins  and  hapto- 
globins. Gamma  globulin  was  not  resolved  into  any  discrete  bands  under  nor- 

mal circumstances  (even  after  adding  gamma  globulin)  or  in  cirrhosis  but 
was  a  diffuse  slow  moving  zone  in  which  bands  of  other  i)roteins  could  be  seen. 
In  hei)atitis,  obstructive  jaundice  and  various  chronic  diseases,  some  involving 

the  liver  and  others  not.  ha])toglobins  were  frequently  reduced  and  beta  globu- 
lins were  altered  but  no  characteristic  pattern  could  be  distinguished.  In  active 

cirrhosis  when  serum  gamma  globulin  levels  are  above  1.8  (lm<^f  and  cephalin 
flocculation  is  3  or  4  plus  the  increase  in  gamma  globulins  and  beta  globulins 
and  decrease  in  alpha  globulins  and  haptoglobins  produced  a  tyjtical  jiattern 
that  may  have  some  diagnostic  value. 
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The  combination  of  gastric  and  duodenal  ulcer  in  the  same  patient  is  not  an 

infrequent  circum-stance.  Although  investigations  concerning  this  concurrence 
have  been  the  basis  of  several  recent  reports,  lack  of  agreement  exists  as  to 
incidence,  the  role  of  pyloric  obstruction  in  the  etiology  of  the  gastric  ulcer, 
and  the  existence  of  hypersecretion  of  acid.  Further,  in  comparison  to  simple 
gastric  or  duodenal  ulcer,  information  is  scant  as  to  the  clinical  course  of  these 
patients.  For  these  reasons  it  was  thought  worthwhile  to  review  our  experience 
in  this  combination  of  ulcers. 

SELECTION  OF  CASES  AND  INCIDENCE 

The  records  of  all  cases  of  gastric  ulcer  at  The  Mount  Sinai  Hospital  from  Jan- 
uary 1955  through  September  1958  were  reviewed.  Only  those  cases  in  which  the 

ulcers  were  definitely  demonstrated  by  x-ray,  at  surgery,  or  on  the  specimen, 
either  surgical  or  postmortem,  were  acceptable;  those  cases  in  which  the  second 
ulcer  appeared  only  in  the  history  were  eliminated  from  consideration.  Also 
eliminated  were  those  cases  in  which  the  gastric  ulcer  was  subsequently  proved 

to  be  malignant,  since  it  was  felt  that  these  were  probably  malignant  from  in- 
ception and,  therefore,  were  not  pertinent  to  the  present  study.  During  this 

period  315  studied  cases  of  gastric  ulcer  met  the  above  criteria.  Of  these,  25 
had  a  duodenal  ulcer  some  time  in  their  life,  an  incidence  of  7.9  per  cent. 

The  charts  of  all  duodenal  ulcer  patients  from  the  years  1954  through  1959 
were  also  examined.  Of  this  group,  using  the  same  criteria  for  selection,  there 
were  1120  acceptable  cases  of  duodenal  ulcer,  of  whom  36  had  had  a  gastric 
ulcer  in  their  history,  an  incidence  of  3.2  per  cent.  There  was  overlapping  of 
both  series  so  that  the  total  number  of  proved  cases  of  combined  ulceration  was 
53  cases  among  1435  peptic  ulcer  patients,  an  incidence  of  3.7  per  cent.  These 
53  cases  were  subjected  to  detailed  analysis. 

ANALYSIS  OF  53  PROVED  CASES 

Age:  The  average  age  at  time  of  the  admission  in  which  the  combined  ulcer  was 
demonstrable  was  58  years.  The  range  was  from  27  to  84  years.  In  52  patients 
on  whom  the  information  was  available,  the  average  age  of  onset  of  symptoms 

was  48  with  a  range  extending  from  16  to  84  years  of  age.  The  age  distribution 
by  decade  is  presented  in  Tal)le  I,  and  the  duration  of  symptoms  prior  to  the 
discovery  of  the  combined  ulcer  in  Table  II. 

From  the  Divi.sion  of  Gastroenterology,  the  Dei)artment  of  Medicine,  The  Mount  Sinai 
Hospital,  New  York,  N.  Y. 

♦Aided  by  Grant  2A-5126  from  tlie  National  Institute  of  Arthritis  and  IMetabolic  Di.-*- 
eases,  National  Institutes  of  Health. 

426 



COMBIXED  GASTRIC  AND  DI  ODEXAL  ULCERS 

427 

Se.r:  There  were  38  nialet;  ( 72'r  )  and  15  females  (28%  j ,  a  sex  ratio  of  2.")  males 
for  each  female. 

Sequence  of  Appearance :  In  23  patients  the  duotlenal  ulcer  i)resente(l  iii'st.  on 
the  average  10  years,  hut  in  two  eases  as  lon<^  as  28  years,  prior  to  the  appearance 
of  the  gastrie  uleer.  In  four  the  gastric  ulcer  preceded  the  duodenal  by  an  average 

of  7V2  years.  In  nine  i)atients  the  ulcei-  symptoms  occurred  for  six  months  or  less 
j)rior  to  the  discovery  of  the  combined  ulci'r  on  the  originjd  x-rays.  In  17  patients 
it  was  impossible  to  determine  the  time  .-^efiuence  either  because  x-ray  jirior 
to  admission  had  revealed  an  ulcer,  site  unspecified,  or  the  history  extended 
over  many  years  during  which  time  no  attempt  at  s])ecific  diagnosis  had  been 
made.  Thus,  the  duodenal  ulcer  preceded  the  gastric  ulcer  in  64  per  cent  of  cases 
wherein  the  time  sequence  was  known. 

Site  of  gastric  ulcer:  In  22  jiatie^its  (42'~r  I  the  gastric  ulcer  was  in  the 

TABLE  I 

Distribution  of  Ages  on  Admission  and  at  Onset  of  Symptoms 

11-20 21-30 31-40 41-50 51-60 61-70 71-80 
81-90 

Admission  2 4 7 

16 15 

8 1 

Onset  of  symptoms  1 7 8 9 

16 

9 1 

TABLE  II 

Duration  of  Symptoms  Prior  to  Discovery  of  Combined  Ulceration 

Duration  in  Years  

0-H 

2-5 
6-10 

11-20 21-30 31-40 41-50 

Xvinihcr  of  Patients  10 4 
11 

9 11 5 1 1 

antrum  or  prepyloric  segment;  in  26  patients  (50%)  the  ulcer  was  in  the  body 

or  cardia.  In  five  patients  (9%j  there  were  multiple  gastric  ulcers,  four  pa- 
tients having  two  gastric  ulcers  and  one  patient  having  three. 

Characteristics  of  duodenal  idcer:  In  many  of  the  cases  a  definite  crater 

was  not  seen  in  the  duodenum  on  x-ray,  but  the  bulb  was  described 
as  having  constant  deformity.  Since  craters  may  be  present  and  not  demon- 

strable, it  is  not  possible  to  be  certain  in  how  many  cases  the  ulcers  were 
simultaneously  active,  nor  in  how  many  the  duodenum  was  the  site  of  a  scar 

from  previous  ulceration.  The  latter  circumstance  w'as  frequent  in  the  surgical 
specimens,  although  the  exact  incidence  is  again  unknown  since  a  i)ortion  of  the 
bulb,  and  occasionally  the  ulcer  itself,  was  not  removed  because  of  technical 
problems  at  surgery.  It  was  our  impression  that  the  location  and  anatomical 

features  of  the  duodenal  ulcers  did  not  differ  from  those  of  uncomplicated  duo- 
denal ulcers. 

Secretory  tests:  In  21  patients,  15  male  and  6  female,  a  gastric  analysis 
using  0.5  cc  histamine  was  recorded.  The  highest  value  for  total  and  free  acid 
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was  tabulated  for  each  patient.  For  males,  the  average  total  acid  was  83.7  mEq/L 
with  the  range  extending  from  40  to  146  mEq/L.  The  average  free  acid  for  this 

group  was  61.9  mEq/L,  the  range  extending  from  20  to  118  mEq/L.  For  the  six 
females  the  average  total  acid  was  71.1  mEq/L,  the  range  extending  from  40 
to  120  mEq/L.  The  average  free  acid  for  this  group  was  52.0  raEq/L,  ranging 
from  26  to  104  mEq/L. 

Presence  of  retention:  In  13  patients  nausea  and/or  vomiting  was  mentioned 
in  the  history,  but  sufficient  information  necessary  to  determine  whether  this 

was  due  to  retention  or  reflex  was  not  present.  Five  patients  had  definite  re- 

tention demonstrated  either  by  x-ray  or  gastric  residual  volume.  However,  in 
35  patients  (66%)  there  was  no  history  or  objective  evidence  to  suggest  reten- 

tion. Thus  in  the  forty  patients  whose  status  as  to  the  presence  or  absence  of  re- 
tention is  known,  87.5  per  cent  had  no  evidence  of  such  retention. 

Complications:  Twenty-eight  patients  (53%)  experienced  at  least  one  hem- 
orrhage, and  nine  of  these  experienced  more  than  one.  In  each  of  two  patients 

a  single  episode  of  duodenal  perforation  occurred.  A  third  patient  experienced 
three  episodes  of  perforation,  two  from  a  duodenal,  one  from  a  prepyloric  ulcer. 

TABLE  III 

Dislribution  of  Secretory  Patterns  in  Response  to  0.5  cc  Histamine  Phosphate 

Concentration 
mEq/L 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 101-flO 111-120 121-130 131-140 

141-150 

Total  Acid  .  . 3 1 3 1 4 3 2 2 1 1 

Free  Acid  .  . . 2 3 1 2 6 2 1 3 1 

Medical  therapy:  In  23  patients  (43%)  conventional  medical  methods  of 

therapy  were  applied  and  were  successful.  It  was  our  impression  that  in  these 
cases  there  was  no  undue  delay  in  response  to  therapy.  Symptoms  subsided 

within  several  days,  and  the  gastric  ulcer  had  disappeared  on  repeated  gastro- 
intestinal series. 

Surgery:  Thirty  patients  (57%)  underwent  gastrectomy,  of  which  29 
were  subtotal  and  one  was  total  (the  gastric  ulcer  having  the  radiological  and 
gross  appearance  of  a  carcinoma) .  The  indication  for  surgery  in  most  of  these 
cases  was  hemorrhage.  The  experience  of  our  institution  has  been  that  the 
mortality  of  hemorrhage  from  gastric  ulcer  can  be  significantly  reduced  by 
early  surgery,  and  because  of  this  experience  many  patients  underwent  surgery. 

Three  patients  had  closure  of  a  j^erforation;  two  of  these  subsequently  under- 
went subtotal  gastrectomy.  Among  those  patients  who  had  definitive  ulcer 

surgery,  there  was  no  instance  of  either  marginal  or  recurrent  gastric  ulcera- 
tion. 

Mortality:  There  were  four  deaths  in  the  series.  One  was  due  to  peritonitis 
occurring  in  the  postoperative  period  after  subtotal  gastrectomy.  The  other 
three  were  from  causes  unrelated  to  ulcer  disease  (uremia,  pulmonary  edema, 

and  subsequent  to  urological  surgery). 
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DISCUSSION 

Tho  incidi'ncc  of  conibiiunl  ulceration  diffors  depending  on  the  source  of  the 
material  Fekhnan  reviewing  the  hterature  prior  to  1953,  reported  a  comi)ositc 

incidence  of  O.lo'^f  for  x-ray  studies  and  0.32%  for  general  autoi)sy  studies  (1). 
However,  for  autopsied  peptic  ulcer  cases,  the  incidence  was  6.5%,  surgical 

ulcer  cases  7%,  and  for  all  ])i'ptic  ulcer  cases  the  composite  was  2.8''^ .  The  in- 
cidence of  combined  ulcer  among  benign  gastric  ulcer  cases  from  all  sources  was 

17.4%,  and  among  duodenal  ulcer  cases  was  5%,  . 

In  a  more  recent  autojisy  series,  Watkinson  found  the  incidence  of  combined 
ulcer  to  be  2.3%  for  males  and  1.1%  for  females  (2).  In  recent  clinical  series 

the  incidence  of  coml)ined  idcers  among  gastric  ulcers  has  ranged  from  12%  to 
38%  [3,  4).  Thus  our  incidence  of  7.9%  is  less  than  most  reportetl  scries.  It 
is  suggested  that  the  incidence  of  duodenal  ulcer  associated  with  gastric  ulcer 
in  our  series  is  very  close  to  its  incidence  in  the  normal  ])opvdation,  and  the 

two  may  occur  by  coincidence,  one  not  necessarily  predisposing  to  the  other. 
The  age  at  appearance  of  the  combined  ulcer  and  sex  incidence  of  our  series 

is  similar  to  that  of  INlangold  (3 1  and  of  Comfort  (5l,  demonstrating  a  i)attern 
with  respect  to  these  factors  most  resembling  gastric  ulcer. 

Disagreement  exists  regarding  the  location  of  the  gastric  ulcer.  iMangold's 
series  considered  only  those  cases  in  which  the  gastric  ulcer  was  above  the 

angulus  l3l.  He  assumed  that  an  additional  25%  occur  in  the  pylorus.  Billing- 

ton's  series  suggested  that  in  combined  ulcers,  at  least  in  males,  the  gastric 
ulcer  tended  to  be  in  the  body  more  frequently  than  in  simple  gastric  ulcers 
(6).  However,  Comfort  reported  that  57.8%  of  the  gastric  ulcers  in  the  combined 
group  were  in  the  antrum  (5 1.  Our  series  supports  the  latter  report  in  that 
among  the  combined  ulcers  almost  half  (  42%  )  the  single  gastric  ulcers  occurred 
below  the  angulus.  This  is  in  contrast  to  simple  gastric  ulcers,  which  on  the  basis 
of  roentgenologic  data  (7),  are  located,  most  often,  at  or  proximal  to  the 

angulus.  only  about  26%  occurring  in  the  canal  or  i')repyloric  region. 
That  duodenal  ulcer  precedes  the  gastric  ulcer  in  the  great  majority,  more 

than  two-thirds  of  cases,  is  consistent  with  other  published  series.  The  reason 
for  this  particular  time  sequence  is  not  known.  It  has  been  implied  that  the 
etiology  of  the  gastric  ulcer  is  related  to  the  preceding  duodenal  ulcer  (8 1. 
However,  it  is  also  possible  that  tliis  time  seriuence  may  merely  reflect  the  fact 

that  uncombined  gastric  ulcer  occurs,  on  the  average,  a  decade  later  than  duo- 
denal ulcer. 

Since  stasis  has  been  advanced  as  an  im])ortant  factor  in  the  etiology  of 
gastric  ulcer,  it  has  been  of  interest  to  examine  the  role  of  pyloric  obstruction  in 
the  pathogenesis  of  combined  ulceration.  The  series  of  135  combined  ulcers 
reported  by  Johnson  (8l  in  which  there  was  evidence  of  stenosis  in  64%  is  in 

marked  contrast  to  ̂ Mangold's  series  (3)  in  which  thei'e  was  no  evidence  of 
any  stenosis  in  71.7':(,  and  Angaard's  series  (4)  in  which  68  of  81  [latients  had 
no  evidence  of  retention.  Our  finding  that  66%  had  no  indication  of  obstruction 
or  retention  supports  the  last  two  series,  and  suggests  that,  at  least  in  most, 
pyloric  obstruction  is  not  the  key  factor  in  the  etiology  of  the  gastric  ulcer. 
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The  secretory  values  in  our  patients  were  in  the  normal  range  (9 1.  Ad- 
mittedly, acid  concentration  after  submaximal  doses  of  histamine  is  not  the 

best  test  of  secretory  function.  Johnson,  on  the  basis  of  output  of  acid  in  over- 
night secretion,  reported  hypersecretion  in  patients  with  combined  ulceration 

(lOj.  Using  the  response  to  a  '"'maximal"  dose  of  histamine,  ]Marks  and  Shay 
reported  that  the  acid  output  was  slightly  greater  than  in  normals,  but  lower 
than  in  simple  duodenal  ulcer  patients  (11).  Studies  by  Sircus  suggest  that  this 
may  be  true  in  males,  but  not  in  females  (12).  Ball,  to  the  contrary,  reported 

that  there  were  only  minor  differences  in  secretory  behavior  between  gastric  ul- 
cer patients  who  had  an  associated  duodenal  ulcer  and  those  who  did  not  (131. 

Whatever  differences  that  were  present  appeared  to  be  more  pronounced  in 
females. 

Hemorrhage  occurred  in  more  than  half  (53%  )  of  the  patients  in  this  series. 

]\Iangold's  series  has  an  incidence  of  385c  (3).  JNIost  series  do  not  emphasize 
the  frecjuency  of  this  complication.  The  incidence  of  hemorrhage  from  a  single 
ulcer  derived  from  an  average  of  three  separate  series,  is  reported  as  28%  in 
males  and  32%  in  females  for  gastric  ulcer,  and  20%  for  males  and  21%  for 

females  for  duodenal  ulcer  (7j.  Thus  the  risk  of  hemorrhage  in  combined  ul- 
ceration appears  to  be  additive  and  is  clearly  greater  than  the  risk  from  a  single 

ulcer,  either  gastric  or  duodenal. 
The  high  incidence  of  gastrectomy  (57%)  in  this  series  attests  to  the  severity 

of  the  course  of  combined  ulcer  disease.  In  addition  to  the  frequency  of  hemor- 

rhage, intractability  of  symptoms  along  with  frequent  exacerbations  were  indi- 
cations for  surgery  in  many  of  these  patients.  Several  patients  had  surgery 

because  of  suspicion  that  the  gastric  ulcer  was  malignant,  but  this  was  an  in- 
frequent occurrence. 

SUMMARY 

In  a  review  of  records  of  1435  peptic  ulcer  patients,  53  cases  of  combined 
gastric  and  duodenal  ulceration  were  found,  an  incidence  of  3.7%.  Among 
gastric  ulcers  the  incidence  was  7.9%,  and  among  duodenal  ulcers  the  incidence 
was  3.2%. 

The  age  and  sex  incidence  was  similar  to  that  of  gastric  ulcer.  Forty-two  per 
cent  of  the  gastric  ulcers  were  in  the  antrum  or  prepyloric  region,  and  9%  had 
multiple  gastric  ulcers. 

The  duodenal  ulcer  preceded  the  gastric  ulcer  in  64%  of  cases  in  which  the 
time  secjuence  was  known. 

The  secretory  tests  of  these  patients  appeared  to  be  within  the  normal  range. 

In  forty  patients  in  whom  the  presence  or  absence  of  retention  could  be  de- 
termined, 87.5%  had  no  evidence  of  retention. 

In  28  patients  (53%)  one  or  more  hemorrhages  had  occurred,  and  three  pa- 
tients had  suffered  a  perforation  of  an  ulcer.  Thirty  patients  came  to  surgery, 

the  primar}'  indication  being  hemorrhage.  The  anatomic  features  and  clinical 
course  and  response  to  therapy,  except  for  the  frequency  of  hemorrhage,  did 
not  appear  to  differ  from  single  ulcers. 
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A  26  year  old  Negro  male  was  admitted  to  The  Mount  Sinai  Hospital  be- 
cause of  anuria  for  one  day. 

He  developed  coryza  and  a  sore  throat  25  days  earlier  for  which  he  was  given 
penicillin  and  some  tablets.  About  10  days  later  his  urine  became  dark  and 

scanty.  Soon  after,  dependent  edema  and  dyspnea  developed,  progressed  and 

became  severe  by  the  time  of  admission.  Anorexia  with  occasional  vomiting  as- 
sociated with  coughing  was  described.  Because  of  anuria  he  was  admitted  to 

City  Hospital  in  Elmhurst  where  catheterization  yielded  no  urine.  His  blood 
pressure  was  106/74  and  his  pulse  110/min.  He  was  severely  orthopneic  and 
had  a  puffy  face  and  edema  of  the  legs.  His  joints  were  deformed.  ^Nloist  rales 
were  heard  in  both  lungs  and  the  liver  was  enlarged.  Electrocardiogram  was 
said  to  show  a  right  bundle  branch  block.  His  serum  electrolytes  were  normal 
but  CO2  was  14  mEq/L  and  uric  acid  was  16.8  mg%.  He  was  given  0.4  mg 
Cedilanid.  He  was  transferred  here  for  possible  hemodialysis  after  less  than 
one  day  at  City  Hospital. 

For  9  years  the  patient  had  severe  deforming  arthritis  in^-olving  his  hands, 
wrists,  elbows  and  knees.  He  had  been  studied  in  several  hospitals  and  had 
been  on  prednisone  for  2  to  3  years,  stopping  it  abruptly  two  weeks  prior  to 
admission.  The  patient  had  been  hard  of  hearing  since  the  age  of  16  and  he 
shared  a  familial  absence  of  proximal  interphalangeal  joints  in  the  fingers 
and  toes  with  his  father  and  brother.  His  mother  had  rheumatoid  arthritis. 

He  had  visited  the  outpatient  clinic  of  City  Hospital  during  the  last  2  to  3 

years.  There  his  urinalyses  were  negative,  his  bun  was  11  mg%,  and  his  hemo- 
globin was  11.5-13  Gm%.  Serology  and  latex  fixation  were  negative.  Leukocytosis 

of  12,000  and  16,000  were  recorded,  and  uric  acifl  values  of  4.5-7  mg*^  were  ob- 
tained. 

On  examination  he  appeared  acutely  ill  and  orthopneic.  Temperature  was 

100°,  pulse  104/min  and  regular,  blood  pressure  95/65,  and  respirations  38/min. 
Positive  findings  were  rales  in  both  lung  bases,  heart  enlarged  to  the  left  with 
P2  much  louder  than  A2  and  widely  split,  a  protodiastolic  gallop  at  the  apex,  a 
possible  pericardial  friction  rub,  slight  hepatomegaly,  edema  up  to  the  lower 
chest  and  of  the  hands  and  face,  decubital  ulcers  on  the  sacrum  and  left  greater 

From  the  Department  of  Pathologj-,  The  Mount  Sinai  Ho.spital,  New  York. 
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trochanter,  tk-fornHties  of  both  liands,  uhsi'iu'c  of  proximal  iuterphahingcal 
joints  of  finj^or  antl  toes,  and  painful,  swollen,  warm  wrists  and  elbows. 

A  very  small  amount  of  urine  obtained  by  catheter  contained  many  white 
blood  cells  and  clumps  and  only  a  few  red  blood  cells.  Albumin  was  3+  and 
the  reaction  acid.  No  bacilluria  was  noted.  Hemoglobin  was  12.5  Gm%  and  9.8 

Gm%  the  next  morning.  White  blood  count  was  19,900/nnn''  and  29,900/mm^ 

the  next  morning.  Differential  count  showed  only  a  'leukocytosis  with  a  left 
shift.  Several  bux  determinations  were  done  and  ranged  from  37  to  50  mg%, 
the  last  just  before  death.  Blood  glucose  was  117  mg%,  CO2  20.2  mEq/L, 

sodiuni  151  mEq  L.  and  potassium  5.4—6.0  mEq/L.  Serum  albumin  was  2.0 
Gmfo  and  globulin  4.3  Gm%.  Electropl^oresis  showed  a  low  albumin,  very  low 
beta  globulin  and  slightly  elevated  gamma  globulin.  Creatinine  was  3.5  mg%  and 

uric  acid  17.4  mg'^c.  Stools  were  guaiac  negative  and  2  LE  ])reparations  w^ere 
negative.  B.  pyocyaneus  was  cultured  from  the  urine  although  cultures  from 
ureteral  catheters  and  blood  cultures  were  sterile,  aslo  titer  was  330  units. 

X-rays  revealed  cardiac  enlargement  consistent  with  effusion,  suggestion 
of  right  pleural  effusion,  somewhat  larger  than  normal  kidneys,  and  arthritic 
changes  in  the  left  hip  joint.  The  patient  was  cystoscoped  and  catheters  passed 
to  each  kidney  with  ease.  A  few  drops  of  bloody  fluid  were  obtained  from  the 

right  side  and  about  5  ml  of  light  colored  xn-ine  from  the  left.  The  bladder  was 
empty  and  the  trigone  was  inflamed. 

Electrocardiogram  displayed  a  PR  interval  of  0.16  sec,  QRS  of  0.09  sec  and 
QT  of  0.4  sec  at  a  rate  of  100/min.  Voltage  was  low  throughout.  A  small  R 
and  deep  S  were  present  in  lead  1  and  a  tall  R  and  no  S  in  VS  was  deep  in  a  VL. 
ST  and  T  were  depressed  and  flat  or  inverted  throughout. 

After  18  hours  in  the  hosjntal,  blood  pressure  began  to  fall  and  coma  super- 
vened. Pericardiocentesis  yielded  50  ml  of  serosanguinous  fluid  which  was  sterile. 

The  patient  expired  after  22  hours  in  the  hospital. 

Dr.  Lester  Titchman* :  We  have  what  I  think  is  an  extraordinary  case.  This 
man,  at  the  age  of  26,  reached  the  City  Hospital  at  Elmhurst  edematous,  dysp- 
neic  and  anuric,  and  the  question  was  whether  he  was  in  primary  heart  failure 
or  in  primary  renal  failure  in  view  of  the  total  anuria. 

I  think  the  majority  of  the  thinking  was  that  this  was  essentially  renal 

disease  antl  that  the  obvious  heart  failure  was  secondary  to  the  profound  im- 
pairment of  renal  function.  We  were  astonished  when  the  laboratory  reports 

came  back  to  find  that  he  did  not  have  the  marked  azotemia  that  we  were 

certain  he  would  show.  The  COo  at  City  Hospital  where  he  spent  18  hours  before 
being  sent  here  for  possible  dialysis,  was  14  mEq/L.  To  our  great  surprise,  the 

uric  acid  was  17  mg%.  The  other  findings  w'ere  not  remarkable. 
He  was  not  hypertensive.  In  fact,  he  was  on  the  borderline  of  shock.  His  blood 

pressure  levels  varied  between  90  and  100  mmHg.  He  elaborated  no  urine  at 

all  during  the  time  he  was  at  the  City  Hospital.  He  was  febrile.  He  had  an  in- 
fection of  decubitous  origin.  We  assumed,  I  think,  that  what  he  had  was  an 

unusual  manifestation  of  glomerulonephritis.  In  an  attempt  to  put  all  these 

*  Attending  Physician  for  Special  Service,  The  Mount  Sinai  Hospital,  New  York. 
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things  together  under  one  heading,  among  the  things  considered  were  lupus 

erythematosus  or  periarteritis  which  would  account  for  the  long-standing  rheu- 
matoid arthritis  documented  for  at  least  seven  years,  the  evidence  of  which 

was  seen  on  the  x-ray  films. 
Thinking  as  we  always  do  of  the  possibility  of  iatrogenic  disease,  a  careful 

analysis  of  the  drugs  he  had  been  taking  revealed  nothing  more  than  prednisone, 
which  he  had  had  in  fair  doses  in  order  to  maintain  relative  comfort  as  far  as 

his  arthritis  was  concerned  but  which  had  been  stopped  about  two  weeks  before 
he  came  to  the  hospital. 

The  immediate  antecedent  history  was  one  of  respiratory  disease,  shortness 
of  breath,  followed  by  some  edema  which  was  largely  dependent,  although  he 
had  one  or  two  days  of  puffiness  of  the  face  at  the  very  onset. 

The  thing  that  distressed  him  most  was  the  tremendous  dyspnea  and  ortliopnea 
and  rapid  evolution  of  massive  peripheral  edema.  The  scanty  urine  he  just 
noticed  in  passing,  but  the  total  anuria  in  his  hospital  stay  was  what  impressed 
us  most. 

Thinking  that  possibly  he  might  benefit  from  dialysis,  since  this  might  have 
been  a  disturbance  of  tubular  function  subsecjuent  to  a  period  of  shock,  we  sent 
him  to  The  Mount  Sinai  Hospital  where  on  admission  the  findings  at  the  City 
Hospital  were  corroborated. 

The  blood  uric  acid  level  of  17  mg%  made  some  people  feel  that  possibly 
he  had  uric  acid  calculi  leachng  to  mechanical  obstruction.  The  ureters  were 

therefore  catheterized  but  neither  evidence  of  obstruction  nor  of  urine  pro- 
duction was  obtained. 

During  the  entire  time  he  was  here,  5  ml  of  what  may  have  been  urine  was 
found  and  it  contained  a  heavy  protein  admixture,  but  no  formed  elements. 

The  man  died  in  terminal  pyrexia.  He  was  obviously  additionally  suffering 
from  infection  due  to  decubitous  ulcers  though  blood  culture  was  negative. 

When  he  died,  I  think  the  majority  opinion  was  that  he  had  primary  renal  dis- 
ease and  the  minority  opinion  was  that  he  had  primary  heart  disease. 

There  were  some  important  negative  findings.  This  man  had  a  normal  blood 

uric  acid  several  months  before  he  was  hospitalized.  He  was  studied  in  an  out- 
patient department  for  years  for  the  treatment  of  rheumatoid  arthritis  so  that 

we  have  no  evidence  of  antecedent  renal  disease  and  no  evidence  of  antecedent 

myocardial  disease. 

A  chest  x-ray  taken  two  years  before  admission  showed  very  slight  enlarge- 
ment of  the  heart,  if  any.  A  film  taken  on  the  day  before  he  died  and  a  film 

taken  here  the  day  he  died  showed  transverse  enlargement  of  the  cardiac  silhou- 
ette. This  is  either  dilatation  alone  or  dilatation  and  pericardial  fluid.  Aly  feel- 

ing is  that  a  great  deal  of  it  was  probably  dilatation  and  maybe  some  hyper- 
trophy. 

I  am  not  able  to  explain  the  high  blood  uric  acid  level.  This  is  why  we  asked 
Dr.  Gutman,  who  is  an  authority  on  uric  acid,  to  tell  you  what  he  thinks  it 

may  be  due  to.  The  literature  mentions  that  lymphoma,  even  one  that  other- 
wise is  not  suspected,  can  give  elevated  l)lood  uric  acid  levels  as  an  outstanding 

finding. 
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What  \vc  have  to  ask  Dr.  Zak  to  explain  are:  Did  his  kidneys  fail  because 

his  heart  failed,  or  did  he  go  into  heart  failure  because  of  acute  glomerulo- 
nephritis? What  we  must  ask  Dr.  Gutman  to  tell  us  is  why  he  had  a  high  blood 

uric  acid  level.  He  could  not  have  had  chronic  glomerulonephritis  because  we 

know  he  had  good  kidney  function  prior  to  the  terminal  episotle,  and  x-rays 
show  they  are  normal  in  size.  Total  anuria  occuis  in  only  a  small  i)ercentage  of 
patients  with  acute  glomerulonejihritis,  and  he  had  no  hypertension  and  no 
severe  azotemia.  If  he  had  })rimary  myocardial  disease  which  is  common  in 
young  Negroes,  then  why  this  complete  and  utter  collapse  of  renal  function? 

Dr.  Ale.rat}der  li.  (iutiiian*:  The  tiuestion  referred  to  me  was:  Why  should 

the  serum  uric  acid  level  be  17  mg''^  with  no  obvious  cause?  This  was  not  quite 
the  situation  here,  but  let  us  consider  that  proposition  first.  A  uric  acid  level 
that  high  is  unusual  and  is  not  seen  in  gout,  for  examjilc.  Levels  reaching  12  mg% 
in  gout  are  extremely  high  indeed  in  the  absence  of  renal  disease.  Part  of  the 
nitrogen  retained  in  renal  disease  is  uric  acid  nitrogen.  When  no  renal  disease 

is  recognizable  and  uric  acid  levels  arc  this  high,  one  has  to  think  of  over- 

production which  ordinarily  means  polycythemia,  myeloid  metajilasia  or  lymjjh- 
oma,  in  which  there  is  an  increase  in  nucleic  acid  j)roduction  and  turnover. 

We  have  seen  young  people  with  Hodgkin's  disease  treated  with  nitrogen 
mustard  who  have  had  serum  uric  acid  levels  as  high  as  40  mg'^r. 

In  the  i^resent  case  we  have  to  consider  seriously  the  possibility  that  the 

rise  in  uric  acid  was  related,  at  least  in  part,  to  renal  disease,  although  through- 
out the  rise  in  uric  acid  is  disproportionate  to  the  rise  in  blood  urea  nitrogen. 

There  are  two  possible  explanations.  First,  serum  uric  acid  may  have  been 
high  to  start.  Any  superimposed  renal  impairment  might  result  in  excessively 
high  uric  acid  levels  in  the  blood.  We  are  told  that  the  uric  acid  levels  in  the 

clinic  in  which  he  was  followed  A'aried  between  4.5  and  7.0  mg*^; .  That  is  quite 
a  variation.  Values  between  6.0  and  7.0  mg'^c  would  constitute  hyperuricemia, 
depending  also  on  the  method  employed. 

Renal  damage  can  exist  in  which  the  bun  is  not  very  high  and  the  uric  acid 
is  disproportionately  elevated.  This  situation  is  seen,  for  example,  in  toxemias 
of  pregnancy  and  has  caused  a  great  deal  of  speculation  as  to  the  mechanism. 
Studies  of  nitrogen  15  incorporation  into  uric  acid  in  such  patients  indicate 
that  formation  of  uric  acid  is  not  increased  and  probably  the  hyperuricemia  of 
that  disorder  is  related  to  renal  disease.  We  would  have  to  postulate  that  the 
lesion  is  largely  tubular  and  to  a  lesser  extent  glomerular. 

We  think  now  that  active  tubular  secretion  of  uric  acid  occurs,  so  it  is  quite 

conceivable  that  a  tubular  lesion,  if  it  were  localized  in  the  right  place,  ))re- 
sumably  the  proximal  tuljule,  might  produce  hyperuricemia  without  much  in- 

crease in  BUN.  I  would  have  to  assume  that  there  was  rather  extensive  tubular 

damage  in  this  case. 

Other  possibilities  are  intriguing  and  should  be  inentioned  in  passing.  Some 
underlying  congenital  disease  of  the  kidneys  may  have  been  present  because 
of  the  association  with  deafness  which  appeared  at  the  age  of  16,  although  I 

*  Director,  Department  of  Medicine,  The  Mount  Sinai  Hospital,  New  York. 
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was  told  it  followed  otitis  media.  If  it  were  familial  and  appeared  earlier,  one 
might  think  of  the  association  of  deafness  with  certain  peculiar  renal  lesions 

with  foam  cells  which  may  produce  serious  renal  insuflBciency.  Another  con- 
genital abnormality  is  developmental  anomalies  of  the  joints  with  superim- 

posed rheumatoid  arthritis,  which  might  affect  some  of  the  viscera.  Therefore, 
in  answer  to  your  question,  Dr.  Tuchman,  I  think  since  we  are  dealing  with 
some  form  of  renal  disease,  it  would  be  prudent  to  associate  the  rise  in  serum 
uric  acid  with  the  renal  disease,  in  which  case  I  would  expect  a  good  deal  of 
tubular  damage.  We  are  not  sure  but  what  this  was  superimposed  on  an  initial 
hyperuricemia  of  moderate  degree. 

Dr.  Tuchman:  The  thing  I  have  difficulty  with  is  the  fact  that  there  is  no 
evidence  whatever  of  any  antecedent  renal  damage.  Therefore,  if  it  is  renal 
disease,  is  it  an  acute  process?  There  was  so  much  that  is  totally  atypical  to 
the  usual  course  of  acute  glomerulonephritis.  I  think  that  Dr.  Zak  will  show  us 
a  good  deal  of  myocardial  disease,  possibly  a  lymphomatous  disease  which 

would,  taken  together,  explain  this  otherwise  odd  group  of  symptoms  all  super- 
imposed upon  rheumatoid  arthritis,  sui  generis,  or  upon  arthritis  as  part  of  a 

diffuse  collagen  disease. 

Physician:  Was  he  given  any  diuretics? 

Dr.  Tuchman:  This  is  something  that  we  thought  of  and  the  answer  is  une- 
quivocally no. 

Dr.  Frederick  G.  Zak'^' :  Dr.  Gutman,  do  the  fluctuations  of  uric  acid  levels 
secondary  to  salicylate  dosage  (1)  depend  on  the  dosage? 

Dr.  Gutman:  There  is  a  possibility  that  he  received  salicylate  treatment  for 
rheumatoid  arthritis.  We  know  that  the  usual  analgesic  doses  of  salicylate 
that  are  given  for  arthritis  are  very  likely  to  cause  some  increase  in  the  serum 
uric  acid  level,  and  this  may  have  been  responsible  for  this  initial  hyperuricemia. 

Dr.  Zak:  Let  me  first  make  a  few  points  about  some  of  the  gross  findings.  The 
proximal  interphalangeal  joints  were  not  present  and  therefore  his  fingers  were 
straight  (Fig.  1). 

I  was  not  able  to  find  in  the  literature  any  connection  of  this  malformation 

with  any  systemic  or  particularly  renal  disorder.  Therefore,  we  have  to  ac- 
cept this  as  an  interesting  but  not  integral  facet  of  the  case. 

We  removed  synovial  tissue  from  the  shoulder  joint  and,  to  our  surprise, 

the  histological  picture  showed  a  good  deal  of  acute  inflammation  with  poly- 
morphonuclear leukocytes  usually  found  in  flare-ups  of  rheumatoid  arthritis 

(Fig.  2).  This  fits  quite  well  with  the  fact  that  the  patient  was  taken  off  his 
steroid  maintenance  about  two  weeks  prior  to  his  admission.  In  this  hospital 
it  was  also  noted  that  the  joints  were  red  and  swollen. 

At  autop.sy  we  saw  exceedingly  large  superficial  and  deep  lymph  nodes.  Some 
axillary  nodes  were  up  to  3  cm  in  diameter  (Tig.  3l.  The  junior  members  of 
the  department,  perhaps  fortified  by  the  clinical  suggestion  of  lymphoma  and 
the  high  serum  uric  acid  level,  felt  that  this  was  a  lymphomatous  disease.  This 

was  strengthened  by  the  gross  appearance  of  the  enlarged  spleen  (Fig.  4). 

*  Associate  Attending  Pathologist,  The  Mount  Sinai  Hospital,  New  York. 
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The  lymph  nodes  were  quite  enlarged  with  an  accentuated  architecture  and 
an  increased  number  of  very  prominent  follicles.  Although  polymorphonuclear 
leukocytes  were  in  the  medullary  cords,  plasma  cells  predominated.  Large 
lymph  nodes,  with  plasma  cells,  have  been  described  in  rheumatoid  arthritis, 
and  the  fact  that  this  was  not  only  in  the  bronchial  nodes,  where  plasma  cells 
occur  frequently,  but  also  in  the  peripheral  and  abdominal  lymph  nodes  lent 
support  to  the  interpretation  that  this  was  reactive  plasmacytosis  as  seen  in 
chronic  rheumatoid  arthritis. 

The  heart  was  covered  by  a  shaggy  exudate  which  was  partly  hemorrhagic. 

I  would  go  along  with  the  interpretation'of  a  uremic  pericarditis.  However,  I 
have  a  number  of  reservations.  One  is  that  he  really  was  not  uremic.  Sec- 

ondly, he  was  a  patient  with  rheumatoid  arthritis.  Rheumatoid  pericarditis  may 

be  precipitated  by  steroid  withdrawal  (2).  Finally,  the  histologic  picture,  al- 
though not  specific  in  this  particular  instance,  could  be  interpreted  as  pericar- 

ditis of  longer  than  a  few  days'  duration  (Fig.  5). 
The  fluid  in  the  pericardium  was  estimated  to  be  about  100  ml.  Therefore, 

I  do  not  feel  that  the  pericardial  effusion  contributed  much  to  his  cardiac  fail- 
ure. The  left  ventricle  was  considerably  enlarged  and  thickened.  The  aortic 

and  mitral  valves  were  normal.  This  man  never  had  hypertension  and  yet  he 
had  a  large  heart  weighing  470  Gm,  despite  the  fact  that  he  was  bedridden  for 
many  years.  The  right  heart  likewise  contributed  to  the  cardiac  hypertrophy 
with  a  thickened  right  ventricle.  The  valves  were  delicate  and  normal  and  the 
outflow  tract  of  the  right  ventricle  was  not  a  site  of  stenosis.  In  rheumatoid 
arthritis,  rheumatic  valvular  changes  are  frequently  found.  They  were  absent 
here.  We  feel,  therefore,  that  this  large  heart  in  a  young  Xegro  male  may  fall 

into  a  group  of  cases  described  from  this  hospital  in  1955,  Dr.  Tuchman  being 

one  of  the  co-authors,  under  the  name  of  cardiac  hypertrophy  and  insufficiency 
of  unknown  etiology. 

By  exclusion  of  valvular  disease,  hypertension,  coarctation,  extensive  myo- 
carditis or  arteriosclerosis  with  or  without  infarction,  there  remains  a  group 

of  patients  with  otherwise  unexplained  cardiomegaly.  This  is  more  commonly 
found  in  Negroes. 

One  of  the  important  facets  of  this  malady  is  that  these  people  tend  to  go 
into  cardiac  failure. 

]\Iicroscopically,  this  patient  had  some  focal  inflammatory  infiltrates  in  myo- 
cardium and  endocardium,  not  enough  to  call  it  a  diffuse  myocarditis,  and  part 

and  parcel  of  his  rheumatoid  disease  ('3)  fFig.  6l. 
Involvement  of  large  serous  cavities  other  than  the  pericardium  occurs  com- 

monly in  rheumatoid  arthritis.  Fibrous  adhesions  were  present  in  pleural  sacs. 
On  the  surface  of  the  liver,  extensive  fibrous  and  fibrinous  adhesions  were  found 
(Fig.  7l. 

The  liver,  pancreas  and  spleen  showed  adA'anced  long  standing  passive  con- 
gestion. This  man's  spleen  had  some  congenital  fissures  and  weighed  475  Gm. 

Whitish  nodules  which  the  prosector  interpreted  as  lymphoma,  probably  Hodg- 

kin's  disease,  were  seen  on  the  cut  surface.  These  were  actually  very  enlarged 
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iG.  .5.  Plasma  cellular  infiltrate  in  pericardium.  (H  <t  E  X  400) Fig.  6.  Focal  subacute  carditis.  (H  &  E  X  63) 
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Fig.  7.  Organizing  perihepatitis.  (H  &  E  X  63) 
Fig.  8.  Interstitial  nephritis.  (H  &  E  X  120) 
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follicles,  the  result  of  his  chronic  rheumatoid  arthritis  in  addition  to  his  youth. 
Splenomegaly  is  clinically  present  in  some  cases  of  rheumatoid  arthritis,  e.g. 

Still's  disease  and  Felty's  syndrome,  and  at  autopsy  large  spleens  with  promi- 
nent follicles  are  found.  Histologically,  the  spleen  contained  increased  poly- 

morphonuclear leukocytes,  eosinophiles,  and  particularly  numerous  plasma 
cells,  again  evidence  of  his  rheumatoid  arthritis.  However,  the  spleen  also 

showed  chronic  passive  congestion  as  one  of  the  factors  accounting  for  its  in- 
crease in  size  and  its  reddish  appearance.  The  adrenals  were  thin  and  depleted 

of  lipid  in  many  areas  partly  as  a  result  of  steroid  therapy.  Some  years  ago  a 
report  from  the  British  West  Indies  stated  that  the  native  population  there  had 
adrenal  weights  of  far  less  than  those  of  Europeans  or  Americans,  and  that  they 
withstood  stress  much  less  well  than  the  white  population  in  the  same  area. 

Perhaps  lack  of  response  to  stress  may  have  contributed  to  his  acute  demise. 
The  radiologist  reported  enlarged  kidneys.  They  weighed  275  Gm.  each,  the 

normal  weight  being  about  150  Gm.  Therefore,  they  were  almost  double  their 
size  and  they  were  quite  swollen. 

On  the  cut  surface,  fine  yellow  dots  and  streaks  were  seen.  Some  of  the  dots 

appeared  cystic  and  microscopically  they  were  indeed  cystic  areas  which  con- 
tained old  pus  with  broken  down  polymorphonuclear  leukocytes  and  cholesterol 

crystals  attesting  to  their  age.  This  had  nothing  to  do  with  the  present  disease 
but  was  a  microscopic  malformation  which  he  had  only  in  the  outermost  surface 
of  the  kidney  in  very  local  areas  and  therefore  had  no  bearing  on  his  renal 
failure. 

The  spaces  between  the  tubules  were  widened  as  a  result  of  a  considerable 
amount  of  interstitial  edema  which  was  the  main  cause  for  the  swelling  of  the 
kidney.  There  was  no  glomerular  disease  of  any  consequence  present.  We  were 
therefore  not  dealing  with  an  acute  glomerulonephritis.  We  did  find  scattered 
throughout  the  kidney  in  rather  impressive  accumulations,  particularly  along 
vessels  and  mainly  along  the  veins,  an  infiltrate  consisting  of  a  variety  of 
cells,  among  them  plasma  cells  ( Fig.  8 ) .  This  infiltrate  was  similar  to  that 
which  he  had  in  his  heart,  spleen  and  lymph  nodes.  While  this  may  be  part  of 
his  rheumatoid  disease,  I  feel  that  it  may  be  interpreted  in  another  way. 

namely,  as  an  instance  of  so-called  acute  interstitial  nephritis  of  scarlet  fever 
(4).  In  the  past  this  used  to  be  a  very  common  cause  of  death  in  scarlet  fever 
cases  early  in  their  course. 

I  hasten  to  add  that  this  lesion  is  not  specific  for  scarlet  fever.  However,  it 
is  most  classically  seen  and  usually  appears  within  the  first  week  following 
scarlet  fever  whereas  the  glomerulonephritis  comes  about  three  weeks  after 
the  onset  of  the  scarlet  fever. 

The  term  acute  interstitial  nephritis  refers  to  both  the  cellular  and  the  serous 
exudate.  Poisons  and  drug  reactions  accompanied  by  decreased  renal  blood 
flow  such  as  the  sulfonamides  (5),  produce  changes  which  histologically  are 
indistinguishable  from  scarlet  fever  nephritis.  Various  bacterial,  rickettsial  and 
viral  diseases,  particularly  streptococcal,  e.g.  erysipelas,  have  been  described 
to  cause  this  type  of  nephritis.  This  man  had  a  sore  throat  and  ten  days  later 
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he  becain(>  anuric.  Ho  also  had  infected  wounds  in  the  form  of  decubitus  ulcers. 
Unfortunately,  no  bacteriologic  examination  was  available  either  from  his 
throat  or  from  his  wounds.  However,  his  .^slo  titer  was  elevated. 

This  man  wlio  had  familial  skeletal  anomalies  also  had  rheumatoid  arthritis 

from  which  his  mother  suffered.  Apj)arently  he  also  had  cardiomegaly  as  de- 
scribed by  Elster,  Horn  and  Tuchman,  and  he  was  in  long  standing  cardiac 

failure,  as  evidenced  by  the  morphological  changes  of  liver  and  i)ancreas.  This 
produced  decreased  renal  blood  flow.  / 

However,  he  managed  to  liokl  his  own  until  he  developed  a  sore  throat  i)re- 
sumably  due  to  streptococci.  Ten  days  later  he  became  oliguric.  Pathologists 

tend  to  explain  things  in  a  rather  simjile  mechanical  way,  and  one  of  their  ex- 
planations for  acute  renal  shutdown  is  swelling  of  the  kidney.  The  kidney  is 

encased  in  a  thick  filirous  capsule  and  when  it  swells  it  will  interfere  with  its 
own  drainage  like  a  glaucomatous  glol)e.  It  appeals  to  me  because  it  is  such  a 
simple  explanation,  jiarticularly  when  tubular  necrosis  was  not  demonstrable 
histologically.  Swelling  of  the  kidneys  caused  further  imiiairment  of  renal  blood 
flow  and  was  followed  by  oliguria  and  azotemia. 

Dr.  Tuchman:  This  brilliant  presentation  leaves  me  a  little  dissatisfied  in 

this  respect:  We  have  been  so  sjioiled  by  the  pathologists  in  exjiecting  to  have 

the  answers  to  all  ([uestions  that  in  the  rare  instances  where  I  think  the  prob- 
lem remains,  we  feel  that  we  have  somehow  been  let  down. 

Apropos  of  primary  heart  disease,  the  contribution  that  Dr.  Horn,  Dr.  Elster 
and  I  made  was  a  small  one  (6).  We  were  not  the  first  to  describe  it  but  we 

think  we  did  make  one  small  contribution  though,  which  was  to  keep  away 
from  the  old  name  of  idiopathic  cardiac  hypertrophy  which  presupposes  that 
it  is  an  entity  and  tends  to  prevent  thinking  al:)out  etiology. 

It  is  a  common  disease  in  ])arts  of  the  world;  for  instance,  it  is  one  of  the 
commonest  causes  of  heart  failure  in  Africa.  It  is  a  jirogrcssive  disease  in  which 
the  primary  change  is  in  the  heart  muscle  fiber  causing  the  heart  to  dilate  and 

hypertrophy,  following  which  the  endocardium  tliickens.  jMural  thi'ombi  de- 
velop on  the  endocardium  and  when  they  eml)olize,  fever  is  ])roduced.  If  it  is 

seen  during  this  phase,  somebody  will  call  it  myocarditis.  We  counted  about 
thirty  different  terms  under  which  it  has  been  described,  but  the  salient  feature 
is  that  it  occurs  in  young  people  freciuently,  mainly  young  Negro  males.  Rapid 
and  frequently  irreversible  heart  failure  sui)ervenes  and  I  think  this  is  what 
happened  here. 

We  know  he  had  a  normal  sized  heart  only  shortly  before  he  was  sick.  Upon 

this  condition  of  cardiac  hypertrophy,  dilatation  and  muscle  failure  were  super- 
imposed heart  failure  and  shock,  and  all  these  things  together  combined  to  give 

this  picture  which  I  have  not  seen  Ijefore. 

There  seems  to  be  no  question  of  that  in  my  mind,  fi'om  Dr.  Zak's  jiresenta- 
tion,  that  the  heart  failure  was  primary  and  that  renal  failure  was  superimposed. 

I  would  like  to  know  why,  with  complete  anuria,  he  developed  neither  hyper- 
tension nor  elevation  of  his  blood  urea  nitrogen. 

Dr.  Zak:  The  main  point  that  I  want  to  make  is,  the  next  time  you  see  a  pa- 
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tient  with  a  sore  throat  who  goes  into  a  renal  shutdown  ten  days  later,  think 
of  acute  interstitial  nephritis. 

Physician:  Dr.  Zak,  since  the  inflammatory'  process  here  was  made  up  of  a 
peculiar  combination  of  cells,  plasma  cells,  eosinophiles  and  lymphocytes,  and 
since  this  was  found  everywhere  that  you  looked,  instead  of  calling  this  process 
inflammation,  would  this  fit  into  some  kind  of  neoplastic  process? 

Dr.  Zak:  That  is  the  argument  that  I  also  brought  forward  and  put  back 

again.  The  inflammatory  infiltrate  is  just  due  to  his  rheumatoid  arthritis.  How- 
ever, in  cases  of  scarlet  fever  nephritis  and  others,  in  the  absence  of  rheumatoid 

arthritis,  the  infiltrate  in  the  kidney  is  typically  described  as  one  of  plasma  cells, 

lymphocytes  and  eosinophiles.  Under  the  low  magnification,  the  kidney  infil- 
trate may  look  like  a  lymphatic  leukemia  or  lymphosarcoma. 

Dr.  Gutman:  In  reconstructing  this  case,  I  would  follow  your  plan  quite 

closely.  Certain  genetic  liabilities  were  present  which  were  expressed  morpho- 
logically in  the  failure  of  certain  joints  to  develop.  Included  in  this  would  be 

a  susceptibility  to  rheumatoid  arthritis,  as  you  indicated,  because  some  forms 
of  it  are  transmitted  genetically.  He  had  severe  rheumatoid  arthritis  early  in 
life  and  produced  cellular  infiltration  that  you  showed.  One  of  the  forms  of 
heart  disease  that  occurs  as  a  variant  of  that  described  by  Dr.  Tuchman  is  a 

familial  cardiomyopathy.  Have  you  ruled  this  out  altogether? 

Dr.  Zak:  There  was  no  evidence  by  histoiy  of  large  hearts  in  any  of  the  other 
members  of  the  family  or  of  premature  cardiac  deaths.  We  must  consider  this 
a  possibility,  however,  since  this  man  was  stigmatized  from  the  maternal  side 

with  rheumatoid  arthritis  and  from  the  paternal  side  with  his  peculiar  joint  de- 
formity. He  may  veiy  well  be  a  member  of  a  family  who  had  some  type  of  heart 

disease  but  we  have  no  definite  information. 

Final  diagnoses: 

1.  Acute  ixterstiti.\l  nephritis  a.s  seen  in  sc.\rlet  fever,  with  rex.\l  shut- 
down AND  swelling. 

2.  Familial  rheumatoid  disease  with  enlargement  of  superfici.\l  and  deep 

LYMPH  NODES,  SPLENOMEG.\LY  I  FeLTY'S  SYNDROME)  ,  AND  WIDESPREAD  PLASMACYTO- 
SIS;  RHEUMATOID  POLYSEROSITIS.  OLD  OR  RECENT  fPLEUR.\E,  PERICARDIUM,  LI\^r)  ; 

FOCAL  DISSEMINATED  RHEUMATOID  MYOCARDITIS,  SUBACUTE. 

3.  "Cardiac  hypertrophy  and  insufficiency  of  uNTiNOWN  etiology"  with 
chronic  passive  congestion  of  liver.  spleen.  pancreas. 

4.  Familial  skeletal  anom.\ly  of  digits  (.\b.sence  of  proximal  interpha- 
langeal  joints). 

5.  ]\iultiple  ren.\l  cysts,  minute. 
6.  Old  pulmonary  embolus,  left  upper  lobe. 

ADDENDUM  (Dr.  Zak) 

On  the  background  of  familial  long  lasting  and  crippling  rheumatoid  disease, 

there  is  engrafted  an  acute  upper  respiratory  infection,  presumably  strepto- 
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coccal  because  of  the  aslo  titer  rise.  Ten  days  later,  oliguria  developed.  This 

short  time  interval  is  typically  seen  in  the  acute  interstitial  n('])hritis  of  scarlet 

fever  and  militates  against  the  diagnosis  of  acute  glomeruloncijliiitis.  ^^■llile 
no  positive  information  is  availal)le  from  two  family  physicians  as  to  sulfona- 

mide treatment  at  this  time,  this  cannot  be  ruled  out.  The  microscopic  i)icture 

of  sulfonamide  nephritis  may  be  indistinguishable  fl'om  the  ])ostscarlatinal 
acute  interstitial  nephritis.  Steroid  therai)y  was  stopjied  shortly  after,  allowing 

for  a  flare-up  of  joint  symptoms  verified  Instologically  and  the  ap])earance  of 
rheumatoid  serositis  (pericarditis,  perihepatitis)  and  carditis.  The  interplay  of 
chronic  heart  failure,  based  on  idiopathic  cardiomegaly  (possibly  familial) 
with  added  more  acute  failure  caused  by  rheumatoid  carditis  secondary  to 
steroid  withdrawal  on  one  hand  and  acute  interstitial  nephritis  led  to  decreased 

renal  perfusion,  oliguria,  anasarca  and  death.  The  hyi)erui'iceniia  cannot  be  ex- 
plained on  the  basis  of  salicylate  therai)y,  as  there  was  none,  l)ut  is  pos.<i})ly  an 

accompaniment  of  the  steroid  withdrawal  in  a  jiatient  with  striking  ]ym])ho- 
cytic  and  plasmacytic  hyi:)eri)lasia. 
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New  York,  N.  Y. 

CASE  NO.  179 

A  48  year  old  female  underwent  radical  mastectomy  four  months  before  ad- 
mission for  an  infiltrating  carcinoma  of  the  right  breast  with  lymph  node  in- 

volvement and  invasion  of  the  axillary  vein.  Postoperatively,  the  patient  was 

Case  179,  Fig.  1.  The  entire  distal  two-thirds  of  the  stomach  is  coniccliy  narrowed. 
There  is  rigidity  along  both  curvatures  and  the  mucosal  folds  are  effaced.  The  stomach 
empties  well. 

given  radiotherapy  to  the  right  axilla  and  supraclavicular  fossa.  During  the 
course  of  radiotherapy,  the  patient  had  an  inordinate  amount  of  nausea  and 
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vomiting  associated  with  epigastric  pain.  Because  of  these  symptoms,  an  upper 
gastrointestinal  tract  examination  was  performed.  The  esophagus  was  normal. 

The  stomach  was  noted  to  be  diffusely  infiltrated  and  markedly  narrowed,  espe- 
cially in  its  lower  two-thirds  (Fig.  1).  Both  curvatures  were  rigid  and  the  mu- 

cosal folds  were  effaced,  but  no  discrote  ulcerations  were  identified.  The  stomach 

emptied  quickly.  No  extrinsic  masses  were  noted  aroun'd  the  stomach.  The  duo- 
denal bulb,  duodenal  sweep  and  remainder^f  the  small  intestine  appeared  nor- 

mal. 

Because  of  the  inability  to  rule  out  a  primary  gastric  neoplasm  roentgeno- 
logically,  laparotomy  was  performed.  At  operation,  diffuse  carcinomatosis  was 
noted  throughout  the  peritoneal  cavity.  The  stomach,  liver,  ovaries  and  tubes 

were  biopsied  and  revealed  scirrhous  carcinoma.  No  further  procedures  were  per- 
formed. A  follow-up  gastrointestinal  x-ray  performed  six  months  later  revealed 

no  change  in  the  appearance  of  the  stomach.  Diffuse  metastatic  bone  involve- 
ment of  both  lytic  and  sclerotic  nature  was  identified. 

Case  Report:  Metastatic  involvement  of  the  stomach  from  primary  car- 
cinoma OF  THE  BREAST. 

See  discussion  after  Case  No.  181. 
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CASE  NO.  180 

A  46  year  old  woman  underwent  left  simple  mastectomy  and  axillary  node  dis- 
section for  an  infiltrating  adenocarcinoma  of  the  breast.  One  year  later  she  de- 

veloped a  right  pleural  effusion  which  was  treated  with  thoracenteses  and  instil- 
lation of  nitrogen  mustard.  At  the  same  time  hysterectomy  and  bilateral 

salpingo-oophorectomy  were  performed.  At  laparotomy,  extensive  peritoneal 
metastases  were  noted  with  numerous  nodules  measuring  from  pinhead  to  pea 
size.  The  patient  was  then  placed  on  testosterone  and  received  radiotherapy 
directed  to  the  pelvis.  The  patient  had  multiple  bone  metastases  involving  the 
dorsal  and  lumbosacral  spine,  with  collapse  of  the  5th  dorsal  vertebral  body. 

After  surgical  castration  and  maintenance  hormone  therapy,  the  patient's  gen- 
eral condition  improved  markedly.  One  year  later,  because  of  the  development 

of  post-prandial  fullness,  nausea  and  loss  of  appetite,  an  upper  gastrointestinal 
tract  examination  was  performed. 

The  esophagus  was  normal.  There  was  no  delay  to  the  passage  of  barium  from 

the  esophagus  into  the  stomach.  The  contours  of  the  distal  two-thirds  of  the 
stomach,  including  the  entire  antrum,  body  and  the  lesser  curvature  of  the  fun- 

dus, were  noted  to  be  rigid  (Fig.  1).  The  caliber  of  the  stomach  was  reduced  to 

approximately  one-third  of  its  normal  size.  In  spite  of  the  administration  of  a 
considerable  amount  of  barium,  it  was  impossible  to  distend  the  involved  por- 

tions of  the  stomach.  There  was  effacement  of  the  rugal  folds  throughout  the 
stomach,  but  no  discrete  ulcerations  or  intrinsic  masses  were  noted.  There  was 
no  evidence  of  extrinsic  pressure  upon  the  stomach.  The  gastric  antrum  was 
eccentrically  narrowed  and  only  a  small  amount  of  barium  was  able  to  pass 
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through  it  at  any  time;  there  was  no  evidence  of  gastric  retention  fFig.  2).  The 

duodenal  bulb  and  sweep  were  normal  as  was  the  remainder  of  the  small  in- 
testine. 

Case  Report:  ̂ Metastatic  ixvolvemext  of  the  stomach  from  primary  car- 
cinoma OF  the  breast. 

•    See  di.scussion  after  Case  Xo.  181. 

Case  180,  Fig.  1.  The  contours  of  the  distal  two-thirds  of  the  stomach  are  markedly 

narrowed  and  rigid  (between  arrows).  The  mucosa  is  eflFaced,  but  no  discrete  ulcera- 
tions are  seen. 

Case  180,  Fig.  2.  In  the  upright  position,  the  stomach  is  again  noted  to  be  rigid. 
The  antrum  is  maximally  narrowed  (between  arrows).  Also  noted  are  extensive  lytic 
and  blastic  metastases  in  the  visualized  lumbar  vertebral  bodies. 

CASE  XO.  181 

A  66  year  old  female  underwent  right  radical  mastectomy  for  an  infiltrating 

carcinoma  of  the  breast,  with  one  involved  axillary  lymph  node.  The  patient  re- 
ceived postoperative  radiotherapy  to  the  axilla  and  supraclavicular  region,  as 

well  as  to  the  internal  mammary  chain  on  the  right  side.  She  was  well  until  four 

months  before  her  last  admission,  when  she  noted  difficulty  in  swallowing,  post- 
prandial abdominal  discomfort,  nausea  and  regurgitation.  During  this  same 

period  of  time,  the  patient  lost  twenty  pounds.  She  noted  dysphagia  for  solids 
and  limited  her  diet  to  pureed  foods  and  liciuids.  Physical  examination  revealed 
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an  acutely  and  chronically  ill  woman  in  moderate  distress  with  signs  of  exten- 
sive recent  weight  loss  and  mild  dehydration.  Tliere  were  no  palpable  axillary, 

supraclavicular  or  cervical  nodes.  The  area  of  the  right  mastectomy  revealed 

no  local  recurrence.  There  were  signs  of  a  left-sided  jileural  effusion  extending  to 
the  upper  third  of  the  chest.  No  masses  were  felt  in  the  epigastrium  and  there  was 
no  abdominal  organ  enlargement. 

Case  181,  Fig.  1.  There  is  a  discrete  indentation  upon  the  lateral  aspect  of  the  distal 

esophagus  (arrow  A)  which  narrows  its  lumen  and  causes  a  temporary  delay  to  the 
passage  of  barium.  There  is  no  proximal  dilatation  of  the  esophagus.  The  gastric 
fundus  is  likewise  involved  by  this  intrinsic  process  (arrow  B).  A  large  left  pleural 
effusion  is  noted. 

Case  181,  Fig.  2.  When  the  proximal  portion  of  the  stomach  is  maximally  distended 
with  barium  and  gas,  the  entire  fundus  is  noted  to  be  involved  by  an  extrinsic  mass 

closely  associated  with  its  wall  and  causing  considerable  decrease  in  distensibility 
(arrows). 

In  order  to  elucidate  the  nature  of  the  patient's  dysphagia  and  abdominal 
discomfort,  an  upper  gastrointestinal  tract  examination  was  performed.  There 

was  slight  delay  to  the  passage  of  barium  through  the  lower  end  of  the  esopha- 
gus. There  was  evidence  of  extrinsic  pressure  localized  u|)on  the  lateral  aspect  of 

the  lower  3  cm  of  the  esophagus,  which  extended  along  tlie  cardia  to  involve  the 

medial  portion  of  the  fundus  of  the  stomach  (Fig.  1).  There  was  limited  dis- 
tensibility of  the  lower  esophagus  and  fundus  of  the  stomach,  but  no  discrete 

ulceration  or  nodularity  could  be  demonstrated.  A  barium  tablet  measuring  12 
mm  in  diameter  was  held  up  just  above  the  cardia  for  a  period  of  15  minutes 

and  entered  the  stomach  only  after  disintegration.  There  was  evidence  of  extrin- 
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sic  pressure  upon  the  lesser  curvature  aspect  of  the  stomach  in  its  upper  one- 
third,  and  attempts  to  maximally  distend  the  proximal  portion  of  the  stomach 
with  a  combination  of  barium  and  gas  (Fig.  2)  revealed  considerable  reduction 
in  the  size  and  distensibility  of  the  entire  fundus.  No  other  abnormalities  were 
noted  within  the  stomach,  duodenum  or  small  bowel.  There  was  evidence  of  a 

large  left  pleural  effusion. 

Case  Report:  INIetastatic  ixvolvemext  of  the  stomach  from  primary  carci- 
noma OF  the  breast. 
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discussion 

CASES  179,  180,  181 

Metastatic  lesions  to  the  stomach  from  any  primarj'  malignancy  are  very 
rare.  Willis  found  that  the  stomach  was  involved  by  metastatic  carcinoma  in 

onh'  two  cases  in  5,000  studied  at  autopsy  (1).  Stout  described  two  instances  of 
chorioepithelioma  which  showed  metastatic  involvement  of  the  stomach  (1). 
AVe  have  recently  seen  two  cases  of  malignant  melanoma  which  metastasized 

submucosally  to  the  stomach  and  the  small  intestine.  On  occasion,  widely  dis- 
seminated carcinoma  of  the  lung  has  been  known  to  metastasize  to  the  stomach, 

and  more  commonly  to  the  small  intestine. 
Review  of  the  literature  reveals  a  very  low  incidence  of  metastases  to  the 

stomach  from  primary  carcinoma  of  the  breast.  This  rarity  may  be  more  appar- 
ent than  real,  in  that  when  careful  autopsies  are  performed  in  patients  dying  of 

metastatic  carcinoma  of  the  breast,  the  finding  of  gastrointestinal,  and  particu- 
larly gastric  metastases  appears  to  be  more  frequent  than  expected.  Saphir  re- 

ported three  cases  of  metastatic  inA'olvement  of  the  stomach  in  43  consecutive 
autopsies  of  patients  dying  of  carcinoma  of  the  breast  (2 1 .  Warren  and  Witham, 
however,  found  no  cases  of  gastric  involvement  from  metastatic  carcinoma  of  the 
breast  in  162  autopsies  (3j.  Hartmann  recently  studied  the  autopsy  material  at 

the  Memorial  Hospital  and  divided  the  cases  into  two  groups:  those  dying  be- 
fore 1949  and  those  from  1956  to  1959  (3).  Before  1949,  he  found  only  seven 

cases  of  metastatic  involvement  of  the  stomach  in  137  autopsies  of  patients  who 
died  of  metastatic  carcinoma  of  the  breast.  In  1956  to  1959,  he  reviewed  204 

autopsied  patients.  He  found  38  patients  (18%  )  who  showed  metastatic  in- 
volvement of  the  stomach.  He  raised  the  possibility  that  there  has  been  an  in- 

creased frequency  of  metastatic  involvement  of  the  gastrointestinal  tract  from 
carcinoma  of  the  breast  since  the  advent  of  corticosteroids.  Dividing  his  204 

cases  into  136  who  had  received  steroids  and  58  nonsteroid-treated  patients,  he 

found  a  significant  difference  in  the  number  of  patients  who  had  intrinsic  meta- 
static involvement  of  the  stomach  with  mucosal  ulceration  and  submucosal  in- 

volvement. When  the  stomach  was  involved  in  the  nonsteroid-treated  patients, 
the  lesions  were  limited  to  the  serosa  of  the  stomach  and  did  not  involve  the 
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mucosa  and  subimicosa.  Since  the  stcroid-trcatcil  i)atic'nts  did  not  live  signifi- 
cantly longer  than  the  nonsteroid-treated  patients,  he  did  not  believe  that  this 

increase  in  incidence  of  mucosal  and  submucosal  involvement  was  due  to  the 

longer  duration  of  the  disease.  Instead,  he  and  others  have  postulated  that  the 
administration  of  steroids  predisposes  to  the  dissemination  of  the  carcinoma  by 
decreasing  local  tissue  resistance  of  the  gastrointestinal  mucosa  and  submucosa. 

This  may  be  due  to  the  drug's  dei)ressing  effect  on  granukition  tissue  and  gastric 
mucous  production,  and  by  its  inhibition  of  the  normally  rapid  regeneration  of 

the  gastric  epithelium.  Another  causative  faci'or  may  be  a  secondary  decrease  in 
the  activity  of  the  reticulo-endothelial  system  and  a  decrease  in  circulating 
antibodies. 

In  Cases  179  and  180,  the  stomach  appears  to  be  intrinsically  involved,  indis- 
tinguishable from  the  usual  primary  infiltrating  scirrhous  carcinoma  of  the  stom- 

ach. Although  in  the  first  case  laparotomy  was  performed  and  multiple  biopsies 
were  taken  which  showed  scirrhous  carcinoma,  there  is  still  a  possibility  that 

the  scii'rhous  carcinoma  represented  a  second  primary  neoplasm  in  the  stomach 
with  widespread  metastases.  This  is  unlikely  in  view  of  the  type  of  bone  metas- 

tases which  developed  later  and  which  resembled  the  usual  type  of  breast  me- 
tastases. In  Case  181,  the  involvement  of  the  proximal  third  of  the  stomach  is 

mostly  extrinsic  in  type  with  only  secondary  involvement  of  the  serosa  by  the 

exogastric  metastasis.  It  is  interesting  to  note  that,  in  spite  of  Hartmann's  ob- 
servation, none  of  the  three  patients  described  in  this  report  had  received  steroid 

therapy  during  the  course  of  their  illness. 
From  the  three  cases  described,  it  is  suggested  that  when  a  patient  suffering 

from  metastatic  carcinoma  of  the  breast  develops  severe  upper  gastrointestinal 

symptoms,  the  possibility  of  esophageal  or  gastric  metastases  should  be  enter- 

tained. It  is  possible  that  this  complication  is  more  frequent  than  was  pi'evi- 
ously  believed,  especially  since  the  advent  of  steroid  therapy  in  metastatic 

carcinoma  of  the  breast.  When  the  stomach  is  intrinsically  involved,  it  is  indis- 
tinguishable radiologically  from  ]iriniary  scirrhous  carcinoma  of  the  stomach. 
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CASE  NO.  182 

A  39  year  old  male  was  admitted  to  the  hospital  because  of  anorexia,  abdomi- 

nal pain  and  marked  weight  loss  of  six  weeks'  duration.  Six  years  before  his  last 
admission,  the  patient  underwent  a  subtotal  gastrectomy  for  a  bleeding  gastric 
ulcer.  This  was  performed  in  another  institution  and  the  pathological  description 

of  the  specimen  is  unavailable.  The  patient  w-as  well  until  six  weeks  before  ad- 
mission, when  he  noted  the  onset  of  epigastric  pain  and  fullness  unrelieved  by 
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the  usual  ulcer  regimen.  Three  weeks  prior  to  admission,  the  i)atient  had  two 
small  episodes  of  hematcmesis  followed  l)y  melena.  Because  of  the  persistence  of 
these  signs  and  symptoms,  hospitalization  was  advised. 

An  upper  gastrointestinal  tract  examination  was  performed  upon  admission 
which  revealed  a  normal  esophagus.  There  was  minimal  delay  to  the  passage  of 
liquid  barium  at  the  cardia,  and  a  12  mm  l)arium  pellet  was  obstructed  at  the 

Case  182,  Fig.  1.  Lateral  view  of  the  lumbar  spine  reveals  the  bodies  of  the  1st, 
3rd  and  5th  vertebrae  (arrows)  to  be  densely  sclerotic,  with  coarsened  and  distorted 
trabeculae,  largely  replaced  by  a  homogeneous  and  dense  matrix.  This  gives  the 

appearance  of  "ivory  vertebrae."  The  other  vertebrae  are  similarly  but  less  extensively 
involved. 

Case  182,  Fig.  2.  The  bony  pelvis  is  extensively  involved  by  a  similar  osteosclerotic 
process  (arrows).  The  lumbosacral  spine  is  also  noted  to  be  affected  in  this  view. 

esophagogastric  junction.  A  subtotal  gastric  resection  was  noted.  The  gastric 
pouch  was  rigid  and  there  was  evidence  of  mucosal  alterations  and  nodularities. 
There  was  a  large  exogastric  mass  which  extended  from  the  cardia  to  and  around 

the  gastrojejunostomy  stoma.  This  anastomosis  appeared  to  be  narrowed  but 
no  discrete  ulcerations  were  identified  either  on  the  gastric  or  jejunal  sides  of  the 

stoma.  The  stomach  contents  emptied  quickly  into  the  jejunum  and  the  visual- 
ized loops  of  small  intestine  appeared  to  be  intrinsically  normal. 

Because  sclerotic  changes  were  noted  in  the  lumbar  vertebral  bodies  on  the 

gastrointestinal  series,  a  lumbosacral  spine  and  pelvic  examination  was  per- 
formed. This  revealed  the  vertebral  bodies  of  the  1st,  3rd  and  5th  segments  of  the 
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]uml)ar  spine  to  be  densely  sclerotic  in  appeanuu-e.  The  traheeulae  were  coarse 
and  distorted  and  largely  rejjlaced  by  a  relatively  homogeneous  and  dense  matrix 

(Fig.  1 1.  This  produced  an  "ivory  vertebra"  appearance.  The  remaining  lumbar 
vertebral  bodies  were  similarly,  but  less  extensively  replaced  by  an  osteoplastic 

process.  There  was  no  evidence  of  vertebral  collap.^e,  and  the  size  of  the  vertebral 
bodies  remained  normal.  The  corresponding  pedicles  were  also  sclerotic,  but 
again  without  thickening  of  the  cortical  margins  or  increase  in  size.  The  sacrum 
and  almost  the  entire  bony  pelvis  were  similarly  and  extensively  replaced  by  the 
osteosclerotic  process  (Fig.  2).  Xo  discrete  lytic  areas  of  bony  destruction  were 
identified. 

Because  of  the  involvement  of  the  stomach  both  intrinsically  and  by  an  exo- 
gastric  mass,  gastroscopy  was  performed.  The  folds  were  noted  to  be  reddened 
and  friable.  The  rugae  were  thickened  throughout  and  several  nodules  were 

noted  as  flat,  whitish  areas  with  necrotic  centers.  Biopsy  was  not  performed, 

but  the  impression  was  that  the  stomach  was  involved  by  an  infiltrative  neo- 
plastic process. 

Laboratory  examination  revealed  a  persistent  leukopenia  of  around  2000 
white  blood  cells  with  a  marked  shift  to  the  left.  The  hemoglobin  was  10  grams 
per  cent.  Stool  guaiac  examinations  were  persistently  positive.  Bone  marrow 

aspiration  revealed  clumps  of  signet-ring  carcinoma  cells  which  were  consistent 
with  a  gastrointestinal  tract  origin.  Alkaline  ])liosphata.se  was  61  King-Arm- 

strong units,  acid  phosphatase  was  normal. 

DISCUSSION 

The  presence  of  widespread  sclerotic  lesions  in  bone  suggests  metastatic  in- 
volvement. In  females,  the  most  connnon  primary  site  is  carcinoma  of  the 

breast;  in  males,  carcinoma  of  the  prostate.  Often  in  these  instances,  the  l)one 

metastases  are  of  a  mixed  lytic  and  t)lastic  tyi)e.  The  extent  of  involvement  is 

often  considerable  although  solitary  metastases  may  occur.  Generalized  lym- 

phomas, especially  Hodgkin's  disease,  can  produce  either  localized  or  wide- 
spread osteoblastic  changes  in  the  skeleton.  The  presence  of  "ivory  vertebrae" 

is  typical  in  Hodgkin's  disease  with  diffuse  rei)lacement  of  the  normal  bony 
trabeculae.  Paget's  disease  can  usually  be  easily  differentiated  from  neoplastic 
disease  by  the  presence  of  thickened  and  distorted  bony  trabeculae.  widened 
cortical  borders  and  increase  in  the  overall  size  of  the  affected  l)ones. 

On  rare  occasions,  other  primary  carcinomas  have  been  noted  to  produce 
osteoblastic  bone  metastases.  This  is  especially  true  when  they  are  of  a  slow 

growing  nature.  The  other  primaiy  sites  of  carcinoma  causing  sclerotic  metas- 
tases are  the  urinary  bladder,  the  gastrointestinal  tract,  the  uterus  and  infre- 

quently the  lungs.  Metastatic  carcinoid  tumors  also  tend  to  i)roduce  osteoblastic 
bony  metastases. 

Carcinomas  of  the  stomach  are  the  most  common  types  of  gastrointestinal 
tract  neoplasms  to  metastasize  to  bone  (1).  In  autopsy  material,  the  incidence 

is  usually  5  to  7  per  cent  of  cases,  (  2,  3)  and  in  series  based  on  radiographic  evi- 
dence alone  between  2  and  4  per  cent  of  cases  (4) .  The  bone  lesions  are  usually 
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osteolytic  in  type  but  occasionally,  as  in  the  case  described,  present  as  osteo- 
blastic metastases  (3,  5).  In  most  instances,  the  axial  skeleton  is  primarily  af- 
fected, possibly  via  the  vertebral  venous  plexus  of  Batson.  A  few  cases  have 

been  described  in  which  the  bone  metastases  produced  the  presenting  symptoms 
in  patients  with  carcinoma  of  the  gastrointestinal  tract  (6) . 

Case  Report:  Diffuse  osteoblastic  metastases  from  carcinoma  of  the  stom- 
ach. 
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CASE  NO.  183 

A  39  year  old  female  was  referred  for  gastrointestinal  x-rays  as  part  of  a  rou- 
tine physical  examination. 

Twelve  years  previously,  the  patient  was  admitted  to  the  hospital  following 
a  three  week  history  of  crampy  abdominal  pain  localized  to  the  right  lower 
quadrant.  The  pain  had  varied  in  intensity  until  three  days  prior  to  admission 
when  it  increased  in  severity  and  became  associated  with  diarrhea  and  bloody 
stools. 

Physical  examination  revealed  a  tender,  ill-defined  right  lower  quadrant  mass. 
Sigmoidoscopic  examination  to  25  cm  was  negative,  except  for  the  presence  of 

purplish-red  blood.  The  abdomen  was  moderately  distended  and  bowel  sounds 
were  increased  and  of  high  pitch. 

Barium  enema  examination  revealed  a  large  lobulated  filling  defect  which  oc- 
cupied the  cecum  and  proximal  ascending  colon  (Fig.  1 ) .  The  cecum  was  in  nor- 

mal location.  Xo  reflux  into  the  terminal  ileum  occurred.  "Widely  distended  loops 
of  small  bowel  were  noted.  The  diagnosis  of  ileo-ileocolic  intussusception  with 
proximal  small  bowel  obstruction  was  advanced.  Xo  attempt  was  made  to  re- 

duce the  intussusception  with  hydrostatic  pressure. 
At  laparotomy,  the  intussusception  was  identified  and  reduced  with  moderate 

difficulty  by  traction  upon  the  ileum.  After  reduction  it  was  noted  that  a  finger- 
sized  tumor  mass  was  present  ten  inches  proximal  to  the  ileocecal  valve.  Some 
thrombosed  mesenteric  veins  were  seen.  Because  of  the  partial  compromise  of 

the  circulation  and  the  size  of  the  tumor,  a  resection  was  performed  which  in- 
cluded approximately  six  inches  of  bowel  on  either  side  of  the  tumor.  The  cir- 

culation of  the  bowel  appeared  intact  after  anastomosis.  The  postoperative 
course  was  uneventful. 

The  pathologist  reported  a  specimen  of  small  intestine  measuring  25  cm  in 
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length.  The  tumor  measured  4x3x3  cm  and  was  located  near  the  center  of  the 
specimen.  It  was  freely  movable  on  a  broad  pedicle  but  the  lumen  of  the  bowel 
was  almost  completely  occluded.  The  distal  half  of  the  tmnor  was  necrotic. 
Superficial  ulceration  was  present  in  the  nuicosa  of  the  l)owel  distal  to  the  tumor 
and  the  serosal  surface  of  the  bowel  proximal  to  the  tumor  was  darker  than  the 

rest  of  the  specimen.  The  tumor  was  classified  as  a  pedunculated  fibroma,  histo- 
logically benign. 

When  seen  tweh'c  years  after  her  o]K'i'atio<i,  the  patient  stated  that  she  liad 
l)een  in  excellent  health  throughout  the  intervening  years  and  reaffirmed  the  fact 

Case  183,  Fig.  1.  Barium  enema  examination  demonstrates  a  large  lobulated  filling 

defect  in  the  cecum  and  ascending  colon  (between  arrows)  which  represents  the  in- 
tussusceptum.  The  cecum  is  in  normal  location.  No  reflux  occurs  into  the  terminal  ileum. 
Widely  dilated  loops  of  small  bowel  are  also  seen. 

Case  183,  Fig.  2.  Small  bowel  examination  demonstrates  an  amorphous  surface 
pattern  in  the  terminal  ten  inches  of  ileum  (between  arrows).  The  contours  are  scalloped. 
Separation  of  this  segment  from  an  adjacent  loop  of  bowel  is  apparent. 

that  her  visit  to  the  doctor  was  a  matter  of  routine.  8he  denied  diarrhea,  con- 
stipation, bloody  stool,  nausea,  vomiting,  abdominal  pain  and  fever. 

Barium  enema  and  barium  meal  examinations  revealed  abnormal  findings 
limited  to  the  terminal  10  inches  of  ileum  (Fig.  2).  In  this  segment,  the  mucosal 
pattern  was  amorphous  throughout.  Although  the  bowel  distended,  distensibility 
was  not  uniform  and  the  contours  were  scalloped.  Some  separation  between  this 
segment  and  an  adjacent  bowel  loop  was  evident.  Discrete  ulcerations  or  fistulae 
were  not  present. 

DI.SCUSSION 

In  considering  the  problem  of  small  bowel  infarction,  a  spectrum  of  cases 
emerges  in  which  both  the  extent  and  the  degree  of  bowel  involvement  vary 
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greatly.  When  major  vascular  deprivation  occurs,  all  or  most  of  the  bowel  is  in- 
volved with  irreversible  gangrene.  With  more  localized  and  less  severe  vascular 

compromise,  merely  a  short  segment  of  bowel  may  be  involved,  and  this  with  only 
partial  devitalization  of  its  wall.  It  has  been  pointed  out  that  the  mucosa  of  the 

bowel  is  most  sensitive  to  oxygen  lack,  followed  by  the  muscular  fibers  and  then 
the  connective  tissue.  It  follows,  then,  that  differential  infarction  of  a  loop  of 

bowel  may  occur  in  which  the  vascular  insult  results  in  limited  necrosis  of  mu- 
cosal and  muscular  tissue,  but  which  is  insufficient  to  produce  complete  infarc- 

tion of  the  bowel  wall  (1).  Healing  may  then  occur  with  organization,  fibrosis, 
and  limited  mucosal  regeneration. 

Such  a  reconstituted  loop  of  bowel  may  exhibit  a  variety  of  radiographic  ap- 
pearances depending  on  the  extent  of  the  histopathological  changes  (1,  2).  When 

extensive  scarring  occurs,  a  benign  stricture  will  be  produced  with  obstruction 
and  dilatation  of  the  proximal  bowel.  With  only  mild  fibrotic  changes  in  the  wall 

and  atrophic  mucosa,  the  radiographic  findings  in  the  case  presented  will  appear. 
These  include  an  amorphous  surface  pattern  related  to  the  atrophic  mucosa, 

non-uniform  distensibility  related  to  the  mild  fibrosis,  and  separation  from  the 
adjacent  bowel  loops  due  to  thickening  of  the  wall  and  mesentery.  Narrowing  of 
the  lumen  sufficient  to  produce  significant  obstruction  need  not  occur. 

There  are  various  causes  of  vascular  deprivation  which  should  be  noted. 

These  include  idiopathic  mesenteric  venous  or  arterial  thrombosis,  arterial  em- 
bolization, arteriosclerotic  occlusion,  diminished  splanchnic  blood  flow  sec- 

ondary to  cardiac  failure  (often  with  pre-existing  arteriosclerotic  vessels  and 
possibly  with  reflex  vasoconstriction  in  the  splanchnic  bed) ,  (3,4)  and  extrinsic 
compromise  of  the  blood  supply.  This  latter  group  includes  all  varieties  of 
mechanical  bowel  obstruction  such  as  intussusception,  as  in  the  case  presented. 
The  surgeon  must  l)e  alert  to  the  possibility  of  differential  infarction  and  must 
not  rely  solely  on  the  color  of  the  bowel  and  arterial  pulsations  in  determining 
when  and  how  much  bowel  to  resect.  Furthermore,  since  secondary  infection  of 

the  bowel  wall  will  always  play  a  role  in  the  ultimate  extent  of  the  damage, 
judicious  use  of  antibiotics  is  indicated. 

The  differential  diagnosis  in  a  case  exhil^iting  mild  changes  is  primarily  with 
regional  enteritis.  As  the  pathological  findings  are  similar,  (5)  so,  too,  are  the 
radiographic  appearances.  A  detailed  and  well  documented  history  is  often 
critical.  Confusion  with  neoplasm  should  not  occur. 

Ca.se  Report:  Segmental  infarction  of  the  terminal  ileum  secondary  to 
intussusception. 
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CASE  XO.  184 

A  75  year  old  male  was  admitted  in  collapse  following;  massive  hematemesis 
and  melena.  Past  history  revealed  hyperteu^ion  with  blood  pressure  ran^injj; 
about  170  110.  The  patient  denied  ])revious  trastrointestinal  symptoms.  The 
present  illness  started  suddenly  with  nausea  anil  was  followed  by  vomiting  of 

dark  blood  and  passage  of  voluminous  tarry  stools.  There  was  no  pain.  Pro- 
found weakness  ensued. 

On  admission,  the  blood  pressure  was  130  76.  jiulse  92  and  thready,  and 

Case  184,  Fig.  1.  The  pyloric 
antrum  and  the  base  of  the  duo- 

denal bulb  are  markedly  nar- 
rowed (arrow).  A  definite  ulcer 

crater  is  not  seen. 

respirations  24  and  labored.  Physical  examination  was  otherwise  within  normal 
limits.  The  patient  received  5  units  of  whole  blood  and  one  unit  of  packed  red 
blood  cells  over  the  next  18  hours.  The  blood  pressure  rose  l)ut  the  hemoglobin 
remained  less  than  8  Gm. 

Barium  meal  examination  was  performed  18  hours  after  admission.  There 

was  a  small  direct  hiatus  hernia.  The  pyloric  antrum  and  the  base  of  the  duo- 
denal bulb  were  narrowed  with  thickened  folds,  but  a  definite  ulcer  crater  was 

not  seen  (Fig.  1).  In  the  third  portion  of  the  duodenum,  an  ovoid  4  cm  filling 
defect  was  noted  (Fig.  2).  The  defect  was  multilobulated  and  sharply  outlined. 

The  bowel  lumen  was  slightly  widened  but  there  was  no  obstruction.  An  ulcera- 
tion was  not  identified.  In  order  to  exclude  the  possibility  of  an  unusual  blood 

clot,  films  were  made  thirty  minutes  later  which  revealed  no  change  in  the  find- 
ings. 

The  patient  continued  to  bleed  briskly  and  abdominal  exploration  was  per- 
formed 12  hours  later.  The  duodenum  was  deformed  and  the  pyloric  canal  was 

markedly  thickened.  The  stomach  and  duodenum  were  filled  with  blood.  Ex- 
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ternal  palpation  of  the  third  portion  of  the  duodenum  failed  to  reveal  a  mass. 
A  subtotal  gastrectomy  was  performed.  Examination  of  the  specimen  in  the 

operating  room  revealed  a  pin-point  mucosal  depression  in  the  deformed  pyloric 
canal.  Although  the  appearance  was  consistent  with  that  of  a  tiny  ulceration, 
the  surgeon  did  not  feel  that  this  lesion  was  the  cause  of  massive  bleeding.  The 

Case  184,  Fig.  2.  An  ovoid  filling  defect  is  noted. in  the  third  portion  of  the  duodenum 
(arrow).  The  defect  is  multilobulated  and  sharply  outlined.  The  bowel  lumen  is  slightly 
widened  but  there  is  no  obstruction.  There  is  no  ulceration 

paljjating  finger  was  then  introduced  through  the  duodenal  stum})  and  a  polyp- 
oid lesion  of  the  third  portion  of  the  duodenum  was  identified.  Resection  of  the 

third  portion  of  the  duodenum  was  performed  with  end-to-end  anastomosis, 
followed  by  an  antecolic  gastrojejunostomy.  The  patient  had  a  stormy  post- 

operative course  and  expired  on  the  third  postoperative  day.  No  autopsy  was 
performed. 

The  pathologist  (Dr.  Robert  T.  Bryan)  reported  thickening  and  fibrosis  of 
the  pyloric  antrum  but  no  ulceration.  The  duodenal  specimen  contained  a  4.5 
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cm  lobulated  neoplasm  which  liad  a  broad  base  and  a  sliort  stalk.  There  was 

no  gross  infiltration  or  ulceration.  Microscopically,  the  neoplasm  was  adenom- 
atous in  structure,  and  although  cellular  atypisni  was  noted,  there  was  no 

frank  carcinomatous  change  or  infiltration.  The  stalk  was  clear  and  the  base- 
ment membrane  was  intact.  A  number  of  hemorrhagic  zones  in  the  stroma  of 

the  tumor  satisfactorily  accounted  for  clinical  bleeding.  The  diagnosis  was 
benign  adenomatous  polyp  of  the  duodenum. 

Discussiox'' Benign  polypoid  lesions  of  the  proximal  duodenum  are  relatively  common; 

adenoma  heads  the  list  in  frequency,  composed  either  of  Brunner's  or  mucous 
glands.  In  the  infrapapillary  portion  of  the  duodenum,  however,  benign  polyp- 

oid lesions  are  rare.  Such  lesions  include  adenoma,  leiomyoma,  fibroma,  lipoma, 

angioma,  neurogenic  tumor  and  pancreatic  rest  (1,  2).  The  order  of  relative  fre- 
quency is  difficult  to  determine  because  of  an  inadequate  number  of  cases  re- 
ported, but  it  would  appear  that  leiomyoma  is  most  common,  followed  by 

pancreatic  rest  and  adenoma. 
Radiographic  diagnosis  rests  initially  on  whether  the  lesion  is  mucosal  or 

submucosal  in  origin.  In  the  case  presented,  the  polypoid  configuration  with 

sharp  outlines  is  virtualh'  diagnostic  of  a  mucosal  lesion,  and  all  submucosal 
lesions  may  be  excluded  from  consideration  with  the  excejition  of  a  cavernous 

hemangioma  (.3) .  In  the  absence  of  signs  of  malignancy  such  as  fixation,  ulcera- 
tion and  narrowing,  the  diagnosis  of  adenoma  should  be  advanced  as  a  first 

choice.  Unrecognized  malignant  degeneration  may  be  present,  but  the  frequency 
of  this  change  does  not  approach  that  which  occurs  in  colonic  adenomata  (4). 

Aside  from  malignant  degeneration,  the  common  complications  of  adenoma 
include  acute  obstruction  due  to  intussusception,  chronic  obstruction  due  to 

bulky  size,  and  hemorrhage.  While  hemorrhage  is  a  common  occurrence,  mas- 
sive hemorrhage  as  in  the  case  presented  is  rare. 

Case  Report:  Polypoid  adexom.\  of  the  third  portion  of  the  di'oden'um  with 
MASSIVE  hemorrhage. 
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A  Comparison  of  the  Hemodynamic  Effects  of  the  Closed  and  Open-Chest 
Methods  of  Cardiac  Resuscitation  in  Normal  Dogs  and  in  Those  with  Aciite 
Myocardial  Infarction.  Frank  M.  Weiser,  M.D.,  Lawrence  X.  Adler,  M.D.,  and 
Leslie  A.  Kuhn,  M.D. 

Experiments  were  conducted  to  compare,  under  controlled  conditions,  the 

hemodynamic  effects  of  open  and  closed-chest  cardiac  compression  in  normal 
dogs  and  in  those  with  acute  myocardial  infarction. 

Cardiac  outputs  (dye-dilution  method),  central  aortic,  systolic,  diastolic  and 
mean  pressures  were  recorded  prior  to  electrically  induced  ventricular  fibrillation 

and  during  fibrillation  while  closed  and  then  open-chest  cardiac  compression 
was  in  progress  in  the  same  animal.  Twelve  normal  dogs  and  ten  with  acute 
myocardial  infarction,  induced  by  plastic  sphere  coronary  artery  embolization, 
were  studied  in  this  manner. 

The  results  indicate  that  the  open-chest  method  generally  provides  greater 
cardiac  output  (averaging  61%  of  control  values),  and  greater  aortic,  systolic, 
diastolic  and  mean  pressures  (48%  of  control  mean  aortic  pressure)  than  the 

closed-chest  technic  (averaging  20%  and  21%  respectively),  in  both  groups 
of  animals.  However,  higher  cardiac  outputs  were  obtained  with  closed-chest 
massage  in  smaller  dogs  than  in  larger  ones  (39%  vs  13%  of  control  values), 

but  even  with  small  dogs,  the  cardiac  outputs  with  closed-chest  compression 
were  less  than  with  open-chest  cardiac  compression.  Systolic  ejection  period 
and  stroke  volume  were  considerably  diminished  with  the  closed  technic  and, 
therefore,  a  rapid  rate  of  compression  (120/minutel  was  more  effective  than 

slower  rates.  With  direct  heart  compression  rates  of  30-60/min  were  most 
efficacious. 

The  administration  of  epineplirine  during  massage  with  either  technic,  re- 
sulted in  increased  values  of  systolic,  diastolic  and  mean  aortic  pressures. 

It  is  concluded  that  under  ideal  conditions,  permitting  a  choice  of  cardiac 

resuscitation  technic,  the  direct  open-chest  method  of  cardiac  compression  pro- 
duces hemodynamic  responses  more  nearly  approaching  the  normal  state  in  the 

day,  than  the  closed-chest  technic. 

Effect  of  Acutely  Induced  Hyponatruria  on  the  Concentrating  Mechanism  of 

Normal  Dogs.  Berney  Goodman,  M.D.,  .Jay  A.  Cohen,  M.D.,  Melvin  H.  Kahn, 
M.D.,  and  Marvin  F.  Levitt,  ̂ LD. 

Experiments  were  designed  to  study  the  effect  of  an  acute  salt-retaining 
stimulus  on  the  concentrating  mcrlianism  of  maximally  hydrojionic  dogs.  In 460 
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control  aniiualf:  hypertonic  niunnitol  infusions  were  adniinistcrotl  at  incrcasinji 

rates.  Dvuing  such  sohitc  diurosos  two  types  of  curves  were  ol)tained  whi'n 
TcHoC)  was  plotted  against  COsm  despite  conii)arable  initial  niaxiniuni  UOsnis: 

1 1  TcHoO  continued  to  rise  between  COsms  of  4  and  10  ml  niin  without  a  tend- 

ency to  decline  in  slope  at  a  COsm  of  15  ml  min.;  2)  TcHoO  did  not  rise  ap- 
preciably between  COsms  of  4  and  10  nd/min  with  a  tendency  to  decline  in  slope 

towards  urinary  hyjiotonicity  at  a  COsm  of  15  nd  min.  The  first  type  of  curve 
was  reproducible  after  discontinuing  the  infusion,  returning  to  control  COs,„a  , 
and  reinfusing  the  same  solutions.  The  second  type  of  curvv  was  not  similarly 

reproducible.  Consequently  only  animals  exhibiting  type  1  TcHoO  curves  were 
studied.  When  phlebotomy  of  300  cc  or  a  prolonged  mannitol  infusion  caused 
salt  excretion  to  fall  appreciably  before  the  second  diuresis,  subsequent  mannitol 

infusion  revealed  T,  H:.0  curves  which  rose  more  slowly  and  stabilized  at  sig- 
nificantly lower  levels  without  a  tendency  towards  urinary  hyi)otonicity.  Di- 

minished (iKR  was  not  consistently  evident.  These  data  suggest  that  the  dimin- 
ished TcH^O  levels  obtained  after  acute  reduction  in  salt  excretion  may  result 

from  diminished  distal  tubular  sodium  supi)ly  secondary  to  enhanced  proximal 
sodium  reabsorption  and/or  reduced  filtration  rate. 

Influence  of  Chemical  Structure  of  Fatty  Acids  on  In  Vitro  Esterification  by 
Intestinal  Mucosa.  Alvin  (iclb,  M.D.,  and  Jacques  Kessler,  M.D. 

Other  workers  have  established  that  esterification  of  palmitic  acid  by  slices 
of  small  intestine  occurs  in  vitro  in  Krebs  Ringer  solution,  and  is  promoted  by 
the  addition  of  bile  salts  and  albumin.  This  ex])eriment  was  designed  to  study 
tlie  influence  of  chain  length  and  degree  of  unsaturation  of  the  fatty  acid  on  this 
system.  Slices  of  hamster  proxinnd  small  intestine  were  incubated  for  30 
minutes  in  a  solution  of  Krebs  Ringer,  sodium  taurocholate  and  albumin,  to 

which  170-180  millimicromoles  of  C-14  labelled  fatty  acid  had  been  added. 
Lipids  were  extracted  and  nonesterified  lipids  were  removed.  Aliquots  were 
counted  in  a  thin  window  Oeiger  Muller  Counter.  Results  were  expressed  as 
percent  esterification  per  100  mg  of  tissue  for  each  fatty  acid.  Results  indicate 
that  for  saturated  fatty  acids,  degree  of  esterification  differs  for  each,  maximum 
esterification  occurring  with  myristic  acid,  14  carbons.  Percent  esterification 
decreases  as  the  chain  length  either  increases  or  decreases  from  14  carbons,  so 

that  fatty  acids  with  10  carbons  or  fewer  are  only  slightly  esterified.  As  the 
degree  of  unsaturation  increases,  the  percent  esterification  decreases  also  in 
stepwise  fashion.  These  results  indicate  that  at  least  in  vitro  the  small  bowel 

differentiates  between  fatty  acids  in  an  orderly  mannei-  (lei)en(ling  upon  chain 
length  and  degree  of  unsaturation. 
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The  cla^i^^ification  of  inalij^nant  disoidcrs  arising  primarily  in  lymph  nodes  or 
other  lymphoid  tissue  has  long  been  a  subject  of  much  controversy.  Willis  1 1  ) 
considers  that  the  basic  cells  of  all  forms  of  lynii)hoid  tumors  are  derived  l)y 
divergent  differentiation  from  primitive  mesenchymal  stem  cells  and  that  the 
lymphomas  they  give  rise  to  are  therefore  related  variants  of  one  disease.  He 

believes  that  the  nomenclature  applied  to  the  pi'incipal  variants  has  descriptive 
and  clinical  value  but  should  not  be  construed  to  denote  distinct  ])athologic 
entities. 

Some  authors  have  chosen  to  include  all  these  conditions  under  the  noncom- 

mittal designation  "conditions  piimarily  affecting  lymi)h  nodes."  More  often 
they  have  been  grouped  together  as  the  "malignant  lymphomas."  This  designa- 

tion is  used  with  full  recognition  of  tlie  fact  that  tliere  is  no  complete  agreement 

that  Hodgkin's  disease  is  a  neoplasm.  With  that  understanding  the  malignant 
lymphomas  may  be  considered  to  include  Hodgkin's  disease,  lympliosarcoma, 
reticulum  cell  sarcoma  and  giant  follicle  lymphoma. 

hodgkin's  uisea.se 

Hodgkin's  disease  may  occur  in  any  one  of  the  three  basic  forms  defined  by 

Jackson  and  Parker  (2).  Hodgkin's  pnragranulonio,  essentially  a  disease  of  the 
lymph  glands,  is  usually  primary  in  the  cervical  lymj^h  nodes,  only  very  slowly 
progressive  and  has  an  excellent  five  year  survival  rate.  Histologically  the 

aft'ected  nodes  show  a  diffuse  infiltration  by  adult  lymphocytes.  Scattered  within 
the  mass  of  lymphocytes  are  typical  Reed-Sternberg  cells  which  are  the  cytologic 

hallmarks  of  Hodgkin's  disease  in  all  of  its  forms.  Reticulum  cells  are  present 
in  varying  numbers.  The  pathologic  process  does  not  invafle  the  cajisule.  There  is 
no  necrosis  or  fibrosis  and  eosinophilia  is  not  marked.  This  form  of  the  condition 

comprises  approximately  eight  or  nine  per  cent  of  all  cases  of  Hodgkin's  disease. 

Hodgkin's  granuloma,  which  represents  the  vast  majority  of  all  cases,  may 
involve  isolated  groups  of  nodes  or  may  be  widespread.  Some  cases  have  been 
reported  in  which  the  disease  was  confined  to  a  single  organ  with  no  lymph  node 
involvement  (3).  In  addition  to  involvement  of  the  superficial  lymi)h  nodes  there 
is  frequent  involvement  of  the  less  apparent  internal  lymph  glands  particularly 

the  retroperitoneal  and  para-aortic  nodes.  The  histologic  api)earance  of  Hodg- 

kin's granuloma  is  clKiracterized  by  the  presence  of  Recd-Sternberg  cells  and 
marked  pleomorphism.  Lymphocytes  are  numei  ous  and  plasma  cells  are  usually 

'  From  the  Department  of  Radiology,  The  Mount  Sinai  Hospital,  New  York  29,  N.Y. 463 
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seen.  Tlie  presence  of  eosinophils  is  considered  one  of  the  most  outstanding 
features  of  this  common  disorder.  Necrosis  and  fibrosis  are  also  characteristic 

and  the  patliologic  process  may  extend  into  the  capsule.  The  prognosis  in 

Hodgkin's  granuloma  is  extremely  variable.  Cases  with  essentially  the  same 
histologic  appearance  may  live  for  15  years  or  more  or  may  die  a  few  months 

after  diagnosis.  Hodgkin's  sarcoma,  which  is  usually  primary  in  the  retro- 
peritoneal nodes,  is  a  characteristically  invasive  and  destructive  process  with 

a  very  poor  pi'ognosis.  Histologically  the  lesions  consist  of  large  numbers  of 
cells,  two  or  three  times  the  size  of  normal  lymphocytes.  These  are  considered 

by  Jackson  and  Parker  (2)  to  be  extremely  anaplastic  forms  of  Reed-Sternberg 
cells.  More  typical  Reed-Sternberg  cells  are  also  present  associated  with  scat- 

tered lymphocytes  and  reticulum  cells.  Eosinophils  are  rare.  Necrosis  is  frequent. 
The  capsule  may  be  extensively  invaded  and  the  adjacent  tissue  involved.  This 
form  of  the  disease  is  rapidly  progressive,  most  patients  dying  within  a  year  and 
a  half  after  diagnosis.  Practically  none  survive  for  five  years. 

It  is  clearly  recognized  that  the  Jackson-Parker  subgroups  of  Hodgkin's 
disease  may  undergo  transformation  from  one  type  to  another.  That  is  to  say, 

some  cases  of  Hodgkin's  paragranuloma  may,  after  varying  periods  of  time, 

become  transformed  into  Hodgkin's  granuloma  and  Hodgkin's  granuloma  may 
become  transformed  into  Hodgkin's  sarcoma  with  corresponding  changes  in 
prognosis.  While  practically  all  patients  with  Hodgkin's  paragranuloma  survive 
for  more  than  five  years  and  practically  all  of  those  with  Hodgkin's  sarcoma 
die  within  this  period,  in  the  granuloma  group,  which  comprises  about  ninety 

per  cent  of  all  patients  with  Hodgkin's  disease,  histological  appearance  has  no 
prognostic  value.  Jellife  and  Thomson  (4)  contend  that  a  useful  index  of 
prognosis  in  this  condition  is  the  stage  of  the  disease  when  first  seen.  According 

to  their  system,  cases  are  designated  Stage  I  when  there  is  lymph  node  involve- 
ment in  only  one  lymph  node  chain,  Stage  H  when  the  disease  is  confined  to  two 

or  more  adjacent  chains  in  either  the  uj^per  or  lower  half  of  the  body  ami  Stage 

III  when  there  is  generalized  lymph  node  involvement,  constitutional  manifesta- 
tions for  which  no  other  reasonable  cause  can  be  found,  involvement  limited  to 

the  retroperitoneal  lymph  glands  or  involvement  of  structures  other  than 
lymphatic.  These  British  authors  found  that  cases  classed  as  Stage  I  or  II  hafl 

a  five-year  survival  rate  of  approximately  fifty  per  cent  while  those  classed  as 
Stage  III  very  rarely  survived  that  long. 

Bone  Lesions  in  Hodgkin's  Disease 

It  is  generally  considered  that  in  practically  all  cases  of  Hodgkin's  disease 
in  which  the  pathologic  process  has  run  its  full  clinical  course,  some  degree  of 
bone  involvement  will  be  found  on  careful  and  extensive  necropsy  investigation 
of  the  skeleton.  At  least  some  miliary  seeding  of  the  marrow  of  some  bones  will 
be  found  (5) .  The  disease  may  be  widespread  throughout  the  marrow  without 

causing  sufficient  spongiosal  or  cortical  destruction  to  produce  lesions  demon- 
strable by  roentgen  examination. 

The  incidence  of  radiographically  demonstrable  bone  lesions  in  this  disease, 
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however,  is  anotlicr  matter.  Pul)lislie(l  reports  show  variations  in  the  incidence 

between  7.5  and  26  per  cent.  Analysis  of  the  hir^er  series  (6-10 1  wouhl  sui>;gest 
an  incidence  of  approximately  14  per  cent  l Table  I).  In  spite  of  the  forniidable 
number  of  reported  cases  in  Table  I,  however,  we  have  the  distinct  inipiession 
that,  an  incidence  of  14  or  15  per  cent  is  much  too  low.  If  one  has  a  special  interest 

in  bone  lesions  and  makes  a  thorough  and  periodic  search' for  them  in  each  case 

of  Hodgkin's  disease  observed  he  is  apt  to  gain  a  similar  impre.-^sion.  It  is  another 
thing  entirely  to  review  the  records  of  a  number  of  cases  in  many  of  which,  for 
various  reasons,  the  skeletal  system  has  l)een  inadecjuately  studied  or  not  studied 
at  all.  In  such  a  review,  one  will  find  cases  in  which  symptoms  possibly  referable 

to  a  bone  lesion  ap])arently  have  been  considered  part  of  the  general  constitu- 
tional manifestations  of  the  disease,  and  others  in  which  a  symptomatic  area 

having  been  subjected  to  roentgen  examination  once  with  negative  results  has 

not  been  followed  l)y  rejicat  examinations  (lesi)ite  the  known  tendency  for  pain 
to  precede  demonstrable  bone  pathology  in  many  instances. 

TABLE  I 

Incidence  of  DentonMrahle  Hone  Involvement  in  Hodf/kin's  Disease  as  HepoiUd 
in  Several  Large  Series 

Cases  Reported Cases  with  Bone 
Involvement 

Incidence  of  Bone Involvement  (%) 

Graver  and  Copeland  (6) 172 

27 
15.7 

Dresser  and  Spencer  (7) 
149 

16 
10.7 

Fucilla  and  Hamann  (8) 
94 

11 11.7 

Fisher,  Kendall  and  Van  Lruven  (9) 154 

25 

16.1 
Viet  a,  Friedell  and  Graver  (10) 257 

38 
14.8 

Total: 826 
117 14.2 

Demonstrable  lesions  may  occur  at  any  time  during  the  course  of  the  disease. 

While  some  patients  may  survive  for  many  j-^ears  following  the  discovery  of  an 
osseous  lesion,  it  is  noteworthy  that  of  25  patients  with  skeletal  involvement  re- 

ported by  Fisher  et  al.  (9)  twenty  of  them  died  within  two  years  after  the 
demonstration  of  the  first  bone  lesion. 

Occasionally  attention  is  first  drawn  to  the  presence  of  Hodgkin's  disease 
by  symptoms  or  signs  resulting  from  some  form  of  bone  involvement.  Pain  is 

the  most  common  complaint  and  in  some  instances  where  a  more  accessible  por- 
tion of  the  skeleton  is  affected  there  may  be  tenderness  and  some  swelling. 

Localized  pain  may  be  present  for  months  before  the  lesion  can  be  demonstrated 
radiographically.  On  the  other  hand,  some  large  lesions  may  be  completely 

silent  and  may  be  discovered  purely  by  chance.  Neurologic  deficits  due  to  ex- 
tension of  the  lesion  into  the  spinal  canal  may  be  the  first  manifestation  of 

vertebral  involvement  and  sciatica-like  pain  may  signal  the  presence  of  large 
retroperitoneal  pelvic  masses. 

Skeletal  lesions  may  develop  as  a  result  of  I.j  hematogenous  spread  ;  2.)  direct 
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invasion  from  contiguous  diseased  lymph  nodes  or  3.1  it  is  possible  that  they 
may  arise  de  novo  in  the  marrow.  There  have  been  a  few  reports  of  cases  in 

which  lesions  witli  the  hi.stologic  appearance  of  Hodgkin's  disease  have  been 
limited  to  the  skeleton  for  two  or  three  years  without  any  evidence  whatever  of 
involvement  of  the  nonosseous  tissues.  That  deep  inaccessible  nodes  may  have 

been  primarily  in^■olved  in  such  cases  remains  a  possibility,  however. 
Bone  lesions  may  be  multiple  or  solitary.  According  to  Vieta  et  al.  (lOl  in 

65  per  cent  of  cases  with  osseous  involvement,  lesions  may  be  demonstrated  in 

more  than  one  bone.  Fisher  and  his  associates  (9)  found  multiple  bone  involve- 

ment in  14  of  25  patients  (56^^  I.  The  central  .segments  of  the  skeleton  are  most 
frequently  affected.  The  spine  is  bij  jar  the  most  common  site  of  involvement. 
The  great  majority  of  lesions  are  found  in  the  lower  dorsal  and  upper  lumbar 
vertebrae,  especially  the  latter.  Cervical  and  upper  dorsal  vertebrae,  however, 
may  also  be  affected.  The  pelvis  is  also  commonly  affected  and  here  there  is  a 

predilection  for  the  wings  of  the  ilia,  usually  adjacent  to  the  sacro-iliac  joints. 
The  ribs,  femora  anrl  sternum  are  next  in  order  of  frequency.  The  clavicles  and 
skull  are  not  uncommonly  involved  but  the  fact  is  that  practically  any  bone  may 

be  the  site  of  a  Hodgkin's  lesion. 
In  considering  the  diagnosis  of  a  bone  lesion  with  features  consistent  with 

Hodgkin's  disease  it  is  important  for  the  young  radiologist  to  keep  in  mind  the 
fact  that  a  significant  number  of  cases  of  Hodgkin's  disease  do  not  show  radio- 

graphic evidence  of  mediastinal  or  hilar  adenopathy.  This  reminder  is  not 
necessary  for  the  more  experienced  radiologist  but  it  has  often  been  possible 

to  confuse  a  beginner  at  conference  discussions  by  showing  him  the  patient's 
normal  chest  film  along  with  films  showing  destructive  bone  lesions.  Pierce  et 

al.  (11)  found  no  roentgen  signs  of  intrathoracic  abnormality  in  over  one-third 

of  214  cases  of  Hodgkin's  disease.  More  recently  Fisher  and  associates  (91  found 
no  roentgen  evidence  of  enlarged  intrathoracic  glanrls  in  69  of  154  cases.  In 

addition  it  may  be  helpful  to  remember  that  Hodgkin's  di.sease  and  lympho- 
sarcoma may  present  masses  in  the  anterior  mediastinum  without  involvement 

of  the  middle  or  posterior  mediastinal  nodes.  This  should  be  kept  in  mind  when 
considering  a  destructive  lesion  of  the  sternum  associated  with  a  retrosternal 
mass  or  plaque  of  soft  tissue  without  evidence  of  hilar  or  other  mediastinal 
adenopathy.  Furthermore,  the  variety  of  radiographic  patterns  which  may  occur 

in  intrathoracic  Hodgkin's  disease,  other  than  the  more  typical  hilar  and  para- 
tracheal  adenopathy,  is  not  always  fully  appreciated.  Briefly,  pulmonary' 

Hodgkin's  lesions  may  be  1. 1  Lobar.  An  entire  lobe  may  be  involved,  the  appear- 
ance being  similar  to  that  of  bronchogenic  carcinoma;  2.)  Miliary.  Diffusely 

scattered  miliary  nodules  may  resemble  hematogenous  tuberculosis  or  pulmonan>- 
sarcoidosis;  3. 1  Xodular.  Large  nodular  densities  limited  to  the  lung  parenchyma 
can  develop  without  discernible  evidence  of  mediastinal  involvement.  These 
may  be  impossible  to  differentiate  from  a  number  of  other  conditions,  notably 

metastatic  carcinoma  and  mycotic  infections.  (Fig.  l.l  When  seen  with  destruc- 
tive bone  le.sions  they  are  likely  to  suggest  an  immediate  diagnosis  of  metastatic 

carcinoma  if  no  enlightening  clinical  information  is  available.  More  confusing 



BONE  CHAXCiE  IN  THE  MALIUXANT  LYMPHOMAS 

is  the  fact  that  the  iiothiles  may  on  occasion  undergo  cavitation;  4.)  Ly»i- 

phangitic.  Ilod^kin's  tissue  may  he  confined  to  the  perivascular  and  perihron- 
chial  lympluitics  exten(hii<i  from  th(>  hihis  into  tlie  hinji  ])arenchyma  as  linear 

infiltrations.  Variations  in  tiie  intrathoracic  manifestations  of  Hodjj;kin's  disease 

have  heen  tiiscussed  and  illustrated  by  several  authors  including  \\'olpa\v  et  al. 
(12),  Sheinmcl  et  al.  (13i  Vieta  and  Craver  (14l  and  Fried  (15). 

Fic.  1.  Hodgkin's  Disease.  There  are  multiple  nodular  lesions  scattered  throughout  both kings.  Tlierc  is  no  cvideneo  of  mediastinal  adenopathy.  The  parenchymal  changes  resemble 
metastatic  disease. 

When  the  lesions  of  Hoflgkin's  flisease  occur  in  hone  their  histologic  appear- 
ance is  essentially  similar  to  that  seen  in  the  nonosseous  tissues.  Occasionally, 

however,  the  diagnostic  features  of  the  lesion  may  he  obscured  and  distorted  by 
necrosis  and  secondary  inflannnatoiy  reaction.  Both  Jaffe  (5)  and  Lichtenstein 

(16)  have  commented  on  the  difficulty  which  may  occasionally  arise  in  ni'iking 
a  specific  pathologic  diagnosis  on  tissue  from  bone  lesions  taken  either  by  needle 

aspiration  l)io])sy  or  by  oi)en  operation.  Hodgkin's  tissue  may  Ix'  distributed  in 
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the  bone  marrow  as  many  small  scattered  areas  of  disease.  These  may  or  may 
not  have  destroyed  the  local  bone  trabeculae.  As  these  foci  enlarge  the  regional 

osseous  tissue  is  destroyed.  A  large  Hodgkin's  focus  will  replace  the  normal 

bone  structure  and  in  some  cases  may  invade  the  cortex.  Hodgkin's  ti.ssue,  how- 
ever, may  extend  for  some  distance  through  a  bone,  destroying  much  of  the 

trabecular  structure  and  eroding  the  inner  aspect  of  the  cortex  without  actually 
perforating  it.  In  some  instances  the  pathologic  process  will  provoke  various 
degrees  of  reactive  osteosis.  The  new  bone  may  be  laid  down  along  the  adjacent 

trabeculae,  within  the  tumor  mass  or  at  the  periphery  of  the  lesion.  This  ap- 
parently occurs  both  in  lesions  which  originate  as  hematogenous  deposits  or 

as  a  result  of  invasion  from  contiguous  lymph  nodes.  When  the  lesions  are  un- 
accompanied by  any  reactive  new  bone  they  appear  radiographically  as  areas 

of  lucency  (osteolytic) .  "When  new  lione  is  intermingled  with  destructive  Hodg- 
kin's tissue  there  is  a  mixed  osteolytic  and  osteoblastic  appearance.  When  reac- 
tive osteosis  is  the  dominant  process  the  appearance  is  that  of  osteosclerosis. 

Peripheral  bone  reaction  results  in  increased  bone  density  at  the  border  of  the 
lesion. 

The  Spine 

In  all  studies  the  spine  has  been  found  to  be  the  most  frequent  skeletal  site 

of  Hodgkin's  involvement.  The  vertebral  body  is  involved  and  only  rarely 
are  the  vertebral  appendages  affected.  Not  infrequently,  however,  lesions  in 

the  dorsal  vertebrae  are  associated  with  involvement  of  the  adjacent  ribs.  Usu- 
ally vertebral  lesions  are  multiple  but  involvement  of  a  single  vertebra  is  by 

no  means  rare.  The  majority  of  lesions  are  found  in  the  lower  dorsal  and  upper 
lumbar  vertebrae,  for  the  most  part  between  the  twelfth  dorsal  and  fourth 
lumbar  bodies.  Some  reports  have  indicated  a  greater  incidence  of  involvement 
in  the  lower  cervical  and  upper  dorsal  spine  but  this  has  not  been  so  in  our 
experience  nor  in  that  of  most  observers.  Vertebral  lesions  may  be  osteolytic, 
mixed  or  sclerotic.  We  have  found  a  substantial  majority  to  be  mixed.  Of  the 
others,  sclerotic  lesions  outnumber  those  that  are  purely  lytic.  There  have  been 
conflicting  reports  regarding  the  relative  frequency  of  these  three  types  of  lesions 

but  it  is  probable  that  there  has  been  some  difTerence  among  the  observers  re- 
garding the  criteria  for  mixed  and  sclerotic  lesions.  In  most  cases  where  more 

than  one  vertebra  is  involved  the  lesions  tend  to  be  of  the  same  type.  The  affected 

vertebrae  may  show  various  degrees  of  collapse  but  generally  this  is  minimal 
or  moderate  (Figs.  2,  3).  Major  degrees  of  collapse,  when  seen,  usually  occur 
with  predominantly  lytic  lesions.  Where  there  is  significant  osteoblastic  reaction 
collapse  is  more  moderate  and  sclerotic  (ivory)  vertebrae  tend  to  maintain 
their  normal  dimensions.  In  most  instances  the  intervertebral  disc  space  is 

characteristically  spared  or  only  slightly  narrowed.  In  an  occasional  case,  how- 

ever, during  the  late  stages,  it  may  be  practically  obliterated  (Fig.  4).  As- 
sociated paravertebral  soft  tissue  masses  may  be  notfd  in  some  cases.  Fisher 

et  al.  (9)  found  paravertebral  soft  tissue  masses  in  slightly  over  one  half  of 



BONE  CHANCE  IX  THE  MALIGNANT  LYMPHOMAS 
409 

dorsal  spirn-  lesions.  Posterior  mediastinal  node  involvement  raising  the  pleural 
reflection  can  he  seen  in  some  cases  with  or  without  adjacent  l)one  involvement. 

The  most  important  (liagnostic  feature  of  osseous  Hodgkin's  disease  is  erosion 
of  the  anterior  margins  of  affected  vertebral  bodies.  This  is  apparently  due  to 
the  effect  of  pressure  and  invasion  of  the  bone  by  adjacent  diseased  i)osterior 

mediastinal  and  para-aortic  lymjih  nodes.  In  some  cases 'the  shadow  of  enlarged 
posterior  mediastinal  nodes  adjacent  to  the  erosions  can  l)e  demonstrated  by 

Fig.  2.  Hodgkin's  Di.^ease.  There  is  a  generalized  sflerosis  of  the  bodies  of  the  twelfth 
dorsal  and  .second  himbar  vertebrae.  Tlie  trabeoulai-  pattern  of  the  bone  has  been  lost. 
There  is  no  eollap.se.  The  anterior  margins  of  the  vertebral  bodies  are  intact. 

bulging  of  the  regional  pleural  reflection  and  by  anterior  displacement  of  the 

barium-filled  esophagus.  In  the  abdomen  enlarged  para-aortic  nodes  may  cast 
the  shadow  of  an  abnormal  mass  anterior  to  the  lumbar  vertebrae  in  the  lateral 

projection.  In  older  patients  a  calcified  abdominal  aorta  may  be  displaced 

anteriorly  by  such  a  mass.  Less  often  para-aortic  node  enlargement  can  be 
demonstrated  in  the  antero-posterior  projection  by  obliteration  of  the  normal 
shadow  of  the  psoas  border.  The  confusing  fact  is,  however,  that  in  many  cases 
even  when  anterior  marginal  erosion  of  the  vertebrae  is  advanced,  no  such  soft 
tissue  shadow  can  be  demonstrated  (Fig.  5).  It  is  to  be  noted  also  that  in  some 

cases  pathologic  changes  in  the  vertebral  body  precede  evidence  of  marginal 
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erosion.  Vertebral  involvement,  of  course,  may  be  unaccompanied  l)y  anterior 
marginal  erosion  during  the  entire  course  of  the  process  and  these  lesions  are 

considered  to  be  metastatic  in  nature.  Unfortunately,  there  is  a  paucity  of  infor- 
mation in  the  pathological  literature  regarding  this  very  interesting  problem. 

Recent  developments  in  lymphangiography  have  provided  a  technique  which 
holds  much  i)romise  for  the  radiologic  exploration  of  these  pathologic  processes. 

When  marginal  erosion  of  a  vertel)ral  body  occurs  the  process  may  be  entirely 
osteolytic  but  more  often  it  is  associated  with  mixed  or  sclerotic  changes  in  the 

Fig.  3.  Hodgkin'.s  Di.sea.se.  There  are  ini.xed  lytic  and  bla.stic  clianges  in  the  body  of  the first  kimbar  vertebra.  The  vertebral  body  has  undergone  moderate  collapse.  There  were  no 
demonstrable  associated  soft  ti.ssue  masses. 

adjacent  bone.  These  changes  may  involve  the  entire  vertebral  body  or  only  a 

portion  of  the  bone  adjacent  to  the  area  of  destruction.  As  is  the  case  with  ab- 

dominal aneurysms  the  inter\'ertebral  discs  resist  the  pressure  or  invasion  of  the 
enlarging  mass  so  that  the  upper  and  lower  portions  of  the  vertebral  bodies  are 

destroyed  to  a  much  less  extent  than  the  center  and  this  only  in  the  more  ad- 
vanced stages  of  the  process.  Occasionally  osteoblastic  reaction  can  be  noted 

within  the  tumor  mass  away  from  but  adjacent  to  the  iuA-olved  verteln-a.  Scle- 
rotic changes  may  begin  as  a  coarsening  of  the  trabeculae  throughout  the 

vertebral  body  I  Fig.  6)  or  as  a  localized  poorly  defined  patch  of  increased 
density  (Fig.  7B).  The  rate  of  progression  of  this  process  no  doubt  varies  but 
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a  radiographicaUy  normol  vertebra  nio}/  develop  info  a  <Iet)se  "ivori/"  vertebra 
U'ithin  months  (Fi<^s.  7,  8).  Altliough  few  longitudinal  j^tudics  of  the  si)ine  in 
HodgkinV  disease  have  been  reported,  in  at  least  some  cases  ])urely  sclerotic 

Fig.  4.  Afh'anced  Osseous  Hoilfikiii  -  l>i-'  .  Their  are  advanced  mixed  destructive  ami 
prodncti\e  changes  inxoh  ing  the  lower  dorsal  and  lunihar  \  ert(>l)rae.  The  anterior  margins 
of  all  the  \ertebral  bodies  are  in\aded  and  destroyed  by  adjacent  diseased  lymph  nodes. 
The  upper  and  lower  portions  of  the  vertebrae  are  much  less  involved  than  the  central 
jiortions  of  the  Vjone.  The  inter\  ertebral  disc  spaces  are  consideiably  narrowed.  The  twelfth 
dorsal  body  is  partially  collap.sed.  The  patient  was  a  22  year  old  male  in  whom  the  disea.se 
started  in  1947.  O.s.seous  involvement  was  first  noted  fi\e  years  later.  There  were  sclerotic 
changes  in  the  pelvis  in\'olving  the  ilia  especially  in  the  region  of  the  sacro-iliac  joints  and 
the  femora  and  humeri  were  the  sites  of  mixed  lesions.  Large  retroi)eiitoneal  masses  could  be 
palpated  and  there  was  also  diffuse  involvement  of  the  stomach  by  Hodgkin's  di.^ea.^e.  Death occurred  three  years  after  the  onset  of  bone  involvement. 

changes  may  eventiinlly  give  way  to  destruction  and  deiiionstrahle  osteolysis 
(9.14). 

The  bone  changes  which  may  occur  in  Hodgkin's  disease  are  fre(]Uently  de- 
scribed as  being  nondescri])t  but  in  the  spine,  which  is  the  most  frefjuent  site  of 
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involvement,  this  description  would  seem  to  us  to  be  unjustified.  Metastatic 
carcinoma  and  other  diseases  can  be  manifested  as  mixed  or  sclerotic  lesions  of 

the  vertebrae  but  where  there  is  anterior  marginal  erosion  with  or  without  de- 
monstrable adjacent  soft  tissue  masses,  particularly  in  young  patients,  the  prob- 

FiG.  5.  Hodgkin's  Disease.  There  is  anterior  marginal  erosion  of  the  bodj-  of  the  twelfth dorsal  vertebra.  At  the  margin  of  the  invading  lymphoma  there  is  an  osteoblastic  reaction. 
The  intervertebral  discs  and  the  upper  and  lower  vertebral  margins  are  spared.  No  regional 
soft  tissue  mas.ses  could  be  demonstrated  radiographically.  The  patient  was  a  43  year  old 
male  who  first  noticed  enlarged  glands  in  his  neck  in  1956.  The  initial  osseous  manifestation 
occurred  in  1958  when  mixed  changes  were  demonstrated  in  his  sternum.  The  vertebral  lesion 
was  demonstrated  in  July  1960  two  weeks  after  his  first  complaint  of  back  pain.  Death  oc- 

curred in  November  of  the  same  year. 

ability  of  lymphoma  is  great.  In  older  individuals,  erosion  due  to  aortic  aneurysm 
is  not  apt  to  be  associated  with  osteoblastic  change  in  the  vertebra  and  often  some 
calcification  can  be  demonstrated  at  the  periphery  of  the  aneurysm  or  there 
is  dilatation  of  the  calcified  aorta  at  the  level  of  the  bone  lesion.  Calcification 

is  not  seen  in  the  para-aortic  or  posterior  mediastinal  nodes  of  Hodgkin's  disease 
unless  there  has  been  previous  radiation  therapy.  Marginal  erosion  of  the  verte- 

brae may  occur  in  lymphosarcoma  and  has  been  reported  in  a  case  of  chronic 
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lymphatic  leukomia  1 9)  l)Vit  it  is  rare,  if  it  occurs  at  all,  in  association  with 

carcinomatous  nodes.  Sclerotic  vertebrae,  of  course,  are  common  in  Paget's 
disease.  This  condition,  however,  is  likely  to  be  seen  in  patients  over  forty  years 

Fig.  6A.  Hodgkin's  Disea.se.  The  body  of  the  fourth  himbar  vertebra  is  inrrea.sed  in  density due  to  a  coarsening  of  the  bony  trabeculae.  There  is  no  folla])se  and  the  intervertebral  disc 
spaces  above  and  below  are  normal. 

of  age.  In  addition,  the  trabeculae,  if  they  can  be  seen,  tend  to  be  unusually 
coarse  and  vertically  striated.  In  most  cases  the  cortical  bone  is  thickened  as 
it  is  characteristically  in  other  skeletal  areas.  Not  infrequently  there  is  a  layer 
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of  subcortical  increased  bone  density  whicli  produces  a  double  contour  or  "picture 

frame"  appearance  {17}.  Usually  the  Paget's  vertebra  is  enlarged  in  its  sagittal 
or  coronal  diameter.  It  must  be  recognized,  however,  that  all  degrees  of  sclerosis 

Fig.  6B.  Tomography  jho\v.<  no  lytic  Ic-^ion.?.  The  increased  density  is  due  to  coarsening  of 
the  trabeciilae.  This  patient  is  a  21  year  oki  female  who  first  noticed  an  enlarged  gland  in  her 
neck  in  April  1959.  She  first  complained  of  back  jiain  in  June  1962  at  which  time  this  examina- 

tion was  made.  At  present  her  general  condition  is  good. 

can  occur  in  metastatic  disease  and  in  other  conditions  so  that  when  marginal 
erosion  is  not  present  the  diagnostic  possibilities  are  increased. 

The  Pelvis 

In  most  reports  involvement  of  the  pelvis  is  exceeded  in  frequency  only  by 
involvement  of  the  vertebral  colunm.  The  lesions  mav  be  mixed,  sclerotic  or 

I 



BONE  CHAXCiE  I\  THE  MALIGXANT  LVMI'HO.M A> 
475 

lytic.  Wc  have  found  no  prcdoniinanco  of  any  one  of  them  and  there  is  no  agree- 

ment in  the  literature  rc'garding  the  relative  freciui'ney  of  each  type.  \\'e  do 
consider,  however,  that  sclerotic  chani!;es  are  more  fretiuent  in  the  spine  and 
l)elvis  than  in  any  of  the  other  hones.  \Miile  any  i)art  of  the  ])elvis  may  be  affected 

there  is  a  j)redilection  for  the  \vin<);s  of  the  ilia,  particularlv  (utjdcent  to  the  mcro- 
iliac  joints  (Fig.  9l.  It  is  considered  that  lesions  in  the  sacro-iliac  regions  are 
caused  by  invasion  from  adjacent  diseasedylymph  glands  of  the  iliac  chains. 

Lymph  node  masses  can  .'Sometimes  be  seen  to  obliterate  the  normal  soft  tissue 
shadows  of  the  ol)turator  internus  and  |)s()as  nuiseles  as  they  cross  the  |)elvic 

showed  no  osr'eoii.*  invoh'ement.  B.)  Ro-rxamination  8-14-59  sliowcd  a  iniDil^-  dctincd  area 
of  sclerosis  in  the  upper  half  of  the  bodj-  of  the  seventh  dorsal  vertebra. 

cavity.  Intravenous  urography  may  aid  in  demonstrating  these  enlarged  nodes 

by  revealing  displacements  of  the  ureter  at  this  level.  Bizarre  patterns  of  de- 
struction may  be  seen  in  the  pelvis.  Osteolytic  lesions  may  have  a  sclerotic  bor- 

der, or  a  poorly  defined  margin.  They  may  also  appear  as  poorly  circumscribed 
areas  of  mottled  destruction  or  as  cystlike  lesions.  Sclerotic  lesions  may  bear  a 

striking  resemblance  to  Paget's  disease  and  poorly  defined  areas  of  sclerosis  ad- 
jacent to  the  sacro-iliac  joints  resemble  areas  of  stress  sclerosis  in  some  cases. 

Pelvic  sclerotic  lesions  may  also  become  transformed  into  mottled  areas  of 
mixed  sclerosis  and  destruction  (9).  Evidence  of  destructive  change  can  become 

apparent  in  such  areas  within  a  few  months.  Involvement  of  the  ischial  bone  is 
not  uncommon  and  all  three  basic  types  of  lesions  have  been  noted  at  this  site 
(Fig.  9).  Lytic  lesions  occurring  in  the  pelvis  are  nonspecific  and  their  etiology 
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is  not  likely  to  be  suspected  purely  on  the  basis  of  their  radiographic  appearance 

(Fig.  10).  On  the  other  hand,  sclerotic  pelvic  lesions  from  any  cause  are  suffi- 
ciently uncommon  in  younger  individuals  to  warrant  suspicion  of  lymphoma 

when  seen.  Localization  of  such  lesions  to  the  ilium  adjacent  to  the  sacro-iliac 
articulations  and  demonstration  of  an  associated  soft  tis.sue  mass  should  increase 

the  suspicion. 

Fig.  8.  Hoiljikin'.-  JJi.-(  m-c  .  'I'ln-  is  tlie  same  patient  shown  m  1  it;,  7,  A.)  Examination  on 
11-22-58  showed  a  scleiotic  second  lumbar  vertebra.  There  was  also  some  early  coarsening  of 
tlie  trabeculae  of  L3 .  The  twelfth  dorsal  vertebra  was  completely  uninvolved.  B.)  Nine 
months  later  the  twelfth  dorsal  \-ertebra  is  densel.v  sclerotic  and  the  changes  in  Li  and  L.i have  advanced. 

The  Ribs 

The  ribs  are  among  the  more  frequently  affected  sites  of  bone  involvement 

in  Hodgkin's  disease.  Lytic  lesions  are  most  commonly  found  and  mixed  lesions 
may  be  seen  occasionally  but  predominantly  sclerotic  involvement  is  unusual. 
There  is  nothing  distinctive  about  the  appearance  of  the  affected  ribs.  Areas  of 

lysis  may  be  localized  or  more  commonly  long  segments  of  the  bone  show  a  moth- 
eaten  type  of  destruction.  Destruction  of  the  trabeculae  with  erosion  of  the 
inner  margin  of  the  cortex  may  be  noted  in  some  cases.  Pathological  fractures 

are  not  uncommon.  In  some  segments  of  affected  bone  the  cortex  may  be  com- 
pletely erased.  In  fact,  whole  segments  of  a  severely  involved  rib  may  vanish. 

Occasionally  a  periosteal  reaction  develops  adjacent  to  a  diseased  segment  of 
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bone  and,  as  in  all  lymphomas,  this  reaction  is  usually  only  moderate  in  degree. 
It  is  practically  never  lamellated  and  is  not  likely  to  be  seen  in  the  absence  of  a 

demonstrable  underlying  bone  lesion.  In  some  instances  Hodgkin's  lesions  of 
the  ribs  may  expand  the  bone  (Fig.  11).  Expansion  may  also  occur  with  lesions 
of  the  sternum.  Soft  tissue  mass  formation  may  be  associated  with  rib  destruction 
and  such  masses  can  often  be  palpated  on  the  chest  wall.  Rib  involvement  is 

sometimes  associated  with  pleural  effusion.  On  routine  cliest  films  such  an  effu- 
sion may  obscure  the  underlying  rib  lesion,  fliere  is  no  doubt  that  in  many  cases 

rib  involvement  is  secondary  to  Hodgkin's  disease  of  the  pleura.  It  should  be 
remembered  that  [pleural  involvement  may  occur  in  this  disease  without  any 
apparent  involvement  of  the  lung  or  intrathoracic  lymph  nodes.  Ribs  may  be 
invaded  from  adjacent  diseased  pleura.  There  are  many  small  collections  of 

lymphoid  cells  in  the  pleura  and  pleural  involvement  with  effusion  in  Hodgkin's 
disease  is  common.  The  effusion  need  not  l)e  secondary  to  pressure  on  lymphatic 
or  blood  vessels  by  enlarged  mediastinal  nodes.  Occasionally  an  affected  rib  is 
incorporated  in  a  large  mass  of  lymphomatous  tissue  which  involves  not  only 
the  rib  but  the  adjacent  pleura  and  lung  as  well. 

The  Sternum 

Sternal  involvement  in  Hodgkin's  disease  is  common.  As  a  matter  of  fact, 
Hodgkin's  disease  and  myeloma  deserve  important  consideration  in  the  differ- 

ential diagnosis  of  any  non-traxmatic  destructive  lesion  of  the  sternum.  In 

myeloma  the  pathologic  process  is  purely  lytic  with  few  excejitions.  In  Hodgkin's 
disease  the  lesions  may  be  entirely  lytic  but  an  eciual  number  or  more  show 
mixed  osteolytic  and  osceoblastic  changes  I  Fig.  12).  The  manubrium  is  the  part 

usually  aft'ected.  The  pathologic  process  sometimes  exjiands  the  bone  and  fre- 
quently perforates  the  cortex  giving  rise  to  a  moderate  p"riosteal  reaction  or, 

commonly,  a  soft  tissue  mass.  In  some  instances  osseous  spicules  develop  within 

a  soft  tissue  mass  anterior  to  the  involved  sternum  and  assume  a  position  ]ier- 

pendicular  to  the  involved  bone  iFig.  13 1.  The  result  is  a  "sun-burst"  appear- 
ance similar  to  that  sometimes  seen  in  osteogenic  sarcoma.  A  similar  pattern 

has  been  described  in  myclomatous  involvement  of  the  sternum  (18).  Usually 
a  retrosternal  soft  tissue  mass  can  l)e  found  associated  with  the  sternal  lesion. 

This  may  be  a  rounded  or  lolnilated  density  convex  posterioi'ly  with  the  base 
toward  the  sternum.  ^lore  often,  however,  there  is  a  i)la(iue  of  thickened  soft 
tissue  about  .o  to  2  cm  wide  lying  along  the  posterior  margin  of  the  sternum  and 
parallel  to  it.  This  can  be  an  important  radiographic  finding  since  it  may  precede 

any  other  intrathoracic  manifestation  of  Hodgkin's  disease  or  any  demonstrable 
lymphomatous  involvement  of  the  sternum.  It  is  often  associated  with  presternal 

edema.  This  type  of  retrosternal  infiltration,  described  in  more  detail  by  Fleisch- 
ner  et  al.  (19)  possibly  originates  from  the  i)leura,  subpleural  tissue  or  peri- 

osteum. It  is  not  to  be  confused  with  large  anterior  mediastinal  lymph  nodes 

which  may  be  seen  in  some  cases  of  Hodgkin's  disease.  The  anatomical  relation- 
ships of  the  lymph  vessels  of  the  chest  wall  with  extensive  anastomosis  between 

the  subi)leural,  intermuscular  and  subcutaneous  s5-stems  can  easily  account 
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Fif;.  9.  Hodgkin's  Disease .  There  are  poorly  marginated  areas  of  sclerosis  involving  the 
iliac  bone  adjacent  to  the  sacro-iliac  joint  and  at  its  lateral  margin.  Sclerotic  changes  are 
also  noted  in  the  ischium.  Frecjuently  when  there  is  sclerotic  involvement  of  bone  in  the 
region  of  the  sacro-iliac  joint  an  adjacent  mass  of  enlarged  iliac  nodes  can  be  demonstrated 
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for  subcutaneoufi  lyiiipliedcmu  secondary  to  involvement  and  ol)struetion  of 
the  subpleural  trunks.  Althougli  retrosternal  infiltration  with  presternal  edema 
may  be  seen  without  evidence  of  sternal  involvement,  Fleischner  ct  al.  1 19) 

Fig.  10.  Hodgkins  Disease.  There  are  areas  of  bone  destruction  in  the  left  iliac  bone  ad- 
jacent to  the  sacro-iliac  joint.  Tiie  (iisea.-^ed  areas  are  slightly  reticulated  by  .sur\  iving  trabecu- 

lae.  The  lesions  do  not  give  the  impression  of  l)eing  rajiidly  invasive.  Tiie  niaigins,  while  not 
sharp,  are  not  difficult  to  delineate.  There  was  also  a  mixed  lesion  of  the  first  lumbar 
vertebra. 

found  that  in  the  majority  of  their  cases  presternal  swelling  was  followed  in  a 
matter  of  months  by  invasion  of  the  sternum.  When  it  can  be  demonstrated  that 
the  sternum  is  affected  the  i)rcsternal  swelling  may  represent  actual  lymphoma, 

in  the  peh  is  by  obliteration  of  the  nonnal  soft  tissue  shadows  of  the  obturator  internus 
and  psoas  muscles  as  they  cross  the  pelvic  cavity  or  by  displacement  of  a  contrast-fillen 
ureter.  The  association  of  the  sclerotic  bone  lesion  with  an  adjacent  jiehic  ma.ss  is  then 
strongly  suggestive  of  lymiihonia.  Strangely  enough,  the  majority  of  tliese  lesions  occur 
on  the  right  side.  In  this  case  no  |)elvic  mass  could  be  d(>inonstrated  on  the  jdain  film.  Uro- 
graphic  studies  were  not  done. 
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Fig.  11.  Hodgkin'.s  Disease.  There  is  a  de.stiuctive  process  involving  the  eleventh  right  rib with  expansion  of  the  bone  contour.  The  cortex  is  thinned  and  perforated  in  some  areas. 
Lytic  lesions  can  be  .«een  in  the  ribs  above.  This  patient  had  a  large  right  pleural  effusion 
without  evidence  of  intrathoracic  node  enlargement. 

secondary  lymphedema  or  both.  The  anterior  mediastinal  lymph  nodes  are 

enlarged  in  some  cases  of  Hodgkin's  disease  without  involvement  of  the  hilar 
or  other  mediastinal  nodes.  Some  cases  showing  this  isolated  anterior  mediastinal 

lymphadenopathy  have  been  noted  to  later  develop  the  plaque-like  retrosternal 
infiltration  described  above  Q9). 
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The  Long  Bones 

In  keeping  with  the  usual  di.-^trilnition  of  red  nianow  in  older  adolescents 

and  adults,  Hodgkin's  lesions  in  long  bones  occur  predominantly  in  the  proximal 
ends  of  the  femur  and  humerus.  In  some  instances,  however,  the  lesions  may 

Fig.  12.  Hodgkin's  Disrasc.  Tlic  mamihriuni  sterni  is  invoi\  C(l  tjy  a  mixed  lytic  and  bla.slic 
process.  No  anterior  mediastinal  adenoi>atliy  was  noted  but  there  was  a  rctromaniibrial  soft 
tissue  plaque  and  swelling  anterior  to  the  bone. 

involve  a  greater  portion  or  all  of  the  shaft  or  may  he  localized  to  the  distal 
metaphysis.  The  pathologic  process  may  be  manifested  as  pure  osteolysis,  mixed 
blastic  and  lytic  changes  or  osteosclerosis.  Various  reports  stress  one  type  or 

another  but,  at  least  in  our  experience,  lytic  lesions  have  been  those  most  com- 
monly found.  Areas  of  bone  destruction  may  be  solitary  but  are  more  often 
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multiple.  They  may  be  well  marginated,  even  with  a  border  of  increased  density 
or  they  may  merge  with  the  adjacent  normal  bone  (Figs.  14, 15) .  A  characteristic 
pattern,  which  may  be  seen  in  all  forms  of  malignant  lymphoma  involving  bone, 

including  leukemia,  is  that  of  multiple  small  lucencies  extending  for  some  dis- 
tance into  the  shaft.  These  are  usually  elliptical  or  linear  in  shape,  their  long 

Fig.  13.  Hodgkin'.?  Di.sea?e.  Thero  is  a  mixed  lesion  of  the  manubrium.  Bony  spicules  ex- 
tend anteriorly  from  the  sternum  into  a  presternal  soft  tis.sue  mass.  The  spicules  are  per- 

pendicular to  the  involved  bone  and  pre.sent  a  "sun-burst"  appearance.  There  is  also  a  thick- ened retrosternal  placjue  of  soft  ti.ssue  convexed  posteriorly  with  its  ba.se  toward  the  sternum. 

axes  running  parallel  to  the  long  axis  of  the  shaft.  Frequently  this  type  of  mar- 
row involvement  is  a.ssociated  with  multiple  areas  of  erosion  along  the  inner  as- 
pect of  the  cortex  (Fig.  16 1.  The  scalloped  appearance  thus  produced  is  similar 

to  that  which  may  occur  in  other  conditions  where  masses  of  proliferating  cells 
are  scattered  through  the  marrow.  We  have  found  the  small  elliptical  and  linear 
lucencies  with  long  axes  parallel  to  the  long  axis  of  the  shaft  predominantly  in 

malignant  lymphomas  and  in  Gaucher "s  disease.  They  are  far  more  common 
in  the  Ivmphomas.  however,  and  we  have  found  them  to  be  of  considerable 
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Fin.  14.  Hoilgkiii'.-  Disca.-^c.  Tliorc  ;iio  .^cNoral  large  arca.^  dI  Iioik-  (I(  >i  i  ucIh  jii  in  the  liead 
of  the  left  humcius  and  in  the  adjacent  glenoid.  Tlio  disca^'d  aiea.-^  arc  trahcculated  by 
surviving  traheculae  and  are  well  niarginatpd.  In  some  area.«  the  legions  have  bordei-.s  of 
increa.^ed  density.  Multiple  small  lucencie.s  extend  well  into  the  humeral  .shaft.  Most  of 
them  are  elliptical  or  linear  with  their  long  axes  i)arallel  to  the  long  axis  of  the  shaft.  Scal- 

loping of  the  inner  aspect  of  the  cortex  can  be  seen  also.  The  lesions  in  the  scapula  and  hu- 
meral head  give  the  impression  of  relatively  slow  growth. 
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Fig.  15.  Hodgkin's  Di.sease.  There  is  a  large  area  of  bone  destruction  in  the  upper  shaft of  the  right  femur.  The  le.sion  is  well  marginated  and  is  crisscrossed  by  sur\  iving  trabeculae. 
There  are  numerous  smaller  areas  of  destruction  above  and  below  the  larger  lesion. 
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Fk;.  16.  Hoilgkin's  Disease.  There  are  numerous  small  luceiuies  throughout  the  mar- 
row cavity  of  the  right  humerus.  Most  of  them  are  elliptical  or  linear  with  their  long  axes 

parallel  to  the  long  axis  of  the  shaft.  In  many  areas  there  is  scalloping  of  the  inner  aspect 
of  the  cortex.  This  pattern,  while  not  patliognomonic,  is  characteristic  of  malignant  lymphoma 
and  leukemia.  The  patient  was  a  33  year  old  male  who  had  mixed  lesions  of  the  second  and 
seventh  cervical  and  elev  enth  dorsal  vertebrae.  There  was  also  a  mottled  destructive  lesion 
of  the  right  iliac  bone. 
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diagnostic  value.  Wliile  a  somewhat  similar  pattern  may  occur  in  myelomatosis 
the  lucencies  in  that  condition  are  usually  round  and  generally  larger.  More 

characteristically,  pi  course,  they  have  a  "punchcd-out"  appearance.  In  Gau- 
cher's  disease  such  lesions  are  often  accompanied  by  irregular  expansion  of 
the  affected  bone  and  associated  osteoblastic  reaction  is  more  frequent  than 

in  the  lymphomas.  A  periosteal  reaction  of  mild  degree  may  occur  adjacent 

to  such  lesions  in  lymphomas.  Periosteal  reaction  in  Gaucher's  disease,  while  it 
may  occur,  is  distinctly  uncommon  and  usually  of  the  most  minimal  degree.  Of 
more  significance,  however,  is  the  fact  that  this  type  of  lesion  is  characteristic 

of  malignant  lymphoma  but  relatively  uncommon  in  Gaucher's  disease. 
In  the  long  bones  lytic  lesions  may  be  crisscrossed  by  trabeculae  producing 

a  reticulated  pattern.  On  rare  occasions  there  may  be  a  honeycomb  pattern 
(Fig.  17).  An  osteoblastic  reaction  sometimes  develops  at  the  periphery  of  a 
lesion  or  within  it.  Purely  osteosclerotic  changes  can  occasionally  be  seen  in 

the  long  bones  and  these  too  may  be  accompanied  by  a  mild  layer-type  jieriosteal 
reaction.  Thickening  of  the  cortex  adjacent  to  an  area  of  lytic  or  mixed  destruc- 

tion or  to  an  area  of  patchy  medullary  sclerosis  is  seen  in  some  cases.  The  medul- 
lary cavity  under  these  circumstances  is  narrowed.  In  such  an  instance  there  may 

or  may  not  be  a  moderate  periosteal  reaction.  Such  lesions  tend  to  simulate 

osteomyelitis.  Pathological  fractures  are  uncommon  with  Hodgkin's  lesions  of 
the  long  bones. 

Other  Bones 

The  most  frequently  affected  of  the  other  bones  are  the  skull  and  clavicle. 
Skull  lesions  are  primarily  osteolytic  and  present  no  characteristic  or  distinctive 
features.  The  clavicle  may  be  invaded  or  eroded  by  supraclavicular  or  deep 
inferior  cervical  glands.  The  upper  margins  of  the  scapula  may  be  similarly 
involved.  The  inner  ends  of  the  clavicles  are  sometimes  invaded  along  with 
the  sternum  by  anterior  mediastinal  nodes  or  retrosternal  infiltrations. 

LYMPHOSARCOMA 

The  term  lymphosarcoma  is  sometimes  used  broadly  to  include  all  forms 

of  malignant  lymphoma  except  Hodgkin's  disease.  More  often  it  is  restricted 
to  that  form  of  lymphoid  tumor  in  which  the  basic  cell  is  the  lymphocyte  or 
lymphoblast.  When  the  basic  cell  is  the  reticulum  cell  the  lymphoma  is  referred 

to  as  reticulum  cell  sarcoma  (stem-cell  lymphoma,  clasmatocytic  lymjihoma). 
The  clinical  manifestations  and  roentgen  bone  changes  are  so  similar  in  lympho- 

sarcoma and  reticulum  cell  sarcoma  the  two  conditions  can  be  discussed  together. 

Giant  follicle  lymphoma  will  be  considered  separately. 

After  puberty  there  is  a  sharp  rise  in  the  incidence  of  Hodgkin's  disease,  the 
majority  of  cases  occurring  between  the  ages  of  20  and  40  years.  In  the  lympho- 

sarcomas there  is  a  more  gradual  rise  in  incidence,  the  highest  incidence  occur- 
ring in  individuals  between  45  and  65  years  of  age.  In  young  children  before 

puberty,  however,  lymphosarcoma  occurs  more  frequently  than  Hodgkin's 
disease  and  is  not  rare.  Charache  (20)  analyzing  1800  malignant  tumors  in 
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cliildren  t'ouml  that  6.3  per  cent  were  lyini)lio:>ar('()inas.  Darjieon  1 21  I  fountl  tliat 
lymphosarcoma  comprised  5  per  cent  of  583  malij^naiit  tumors  in  chikh-en  treated 
at  tiie  Memorial  Hospital  in  New  York  City. 

In  some  cases  of  lymphosarcoma  (including  rcticuhmi  evil  saiconia  and  giant 

Fig.  17.  Hoiigkin'.s  Di.^oase.  There  is  a  typical  "honeycomb"  pattern  of  de.stniotion  in- 
\  olving  the  medullary  (-n  ity  at  the  upper  end  of  the  left  femur.  Tlie  area  of  de.struction  is 
crisscrossed  by  remaining  coarsened  trabeculae.  There  is  slight  scalloping  of  the  inner  aspect 
of  the  cortex. 

follicle  lymphoma!  a  transition  to  leukemia  occurs.  This  transformation 
occurs  more  frequently  in  children  than  in  adults.  Rosenberg.  Diamond  and 
Graver  l22)  reviewed  1269  cases  of  lymphosarcoma  and  found  that  7.6  i)er  cent 
of  the  total  group  showed  leukemic  changes.  Among  the  children  of  this  group 

transition  occurred  in  13  per  cent.  Of  all  patients  those  with  small  cell  lymi)lio- 
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sarcoma  showed  the  highest  incidence  of  leukemic  change  (12.6  per  centj.  Of 
those  with  giant  folUcle  lymphoma  8.6  per  cent  underwent  this  transformation. 
The  transition  occurred  least  often  in  patients  with  reticulum  cell  sarcoma  1 2.4 

per  cent) .  Transformation  to  leukemia  is  not  seen  in  Hodgkin's  disease. 
Parenthetically,  some  features  of  lymphosarcoma  in  children  are  worth  noting 

briefly.  The  more  recent  reviews  of  relatively  large  numbers  of  children  with 
this  condition,  reported  by  Rosenberg  et  al.  (23j,  Bailey  and  associates  (24j 
and  Sherman  and  Wolfson  (25)  have  brought  these  features  into  clearer  focus. 
In  all  malignant  lymphomas  males  are  affected  more  frequently  than  females. 
In  lymphosarcoma  the  proportion  is  approximately  2  to  1  in  adults  but  rises 
to  3  to  1  in  children.  Between  the  ages  of  11  and  15  years  the  ratio  of  males  to 
females  reaches  a  maximum  of  4.5  to  1.  Superior  vena  cava  obstruction  occurs 

about  four  times  more  frequently  in  children  than  in  adults.  Primary  small 
bowel  foci  are  more  common  in  children  and  intussusception  is  the  presenting 

complaint  more  commonly  in  the  younger  age  groups.  Primary  gastric  lym- 
phosarcoma is  rare  in  children. 

In  regard  to  the  occurrence  of  bone  lesions  during  the  span  of  the  disease, 

Vieta  et  al.  (10)  found  that  in  Hodgkin's  disease  in  37  per  cent  of  the  cases  with 
bone  involvement  the  bone  lesions  were  demonstrated  before  one  half  the  course 

of  the  disease  had  elapsed.  In  31  per  cent  the  lesions  occurred  during  the  last 
third  of  the  course.  On  the  other  hand,  in  lymphosarcolna  only  in  22  per  cent  of 
the  cases  were  bone  lesions  demonstrated  during  the  first  half  of  the  disease 
while  in  63  per  cent  they  were  first  noted  during  the  last  third.  There  was  a  short 
average  survival  period  after  the  appearance  of  bone  lesions  in  lymphosarcoma. 

This  amounted  to  5.8  months  as  compared  to  17.6  months  in  Hodgkin's  disease. 
Although  the  appearance  of  osseous  involvement  is  not  considered  to  have  any 

prognostic  significance  in  Hodgkin's  disease,  in  lymphosarcoma  it  usually  means 
that  the  disease  is  approaching  termination.  It  does  not  mean,  however,  that 
the  course  of  the  disease  has  been  more  rapid  than  in  patients  who  have  had  no 
bone  lesions. 

Bone  Lesions  in  Lymphosarcoma 

Bone  involvement  may  occur,  as  in  Hodgkin's  disease,  by  direct  extension 
from  diseased  lymph  nodes  or  by  hematogenous  spread.  In  addition,  it  is  con- 

sidered likely  by  most  observers  that  in  some  cases  reticulum  cell  sarcoma  may 
arise  de  novo  in  bone.  An  accurate  estimate  of  the  incidence  of  bone  lesions  is 

diffcult  for  the  reasons  mentioned  above  in  the  discussion  of  Hodgkin's  disease. 
The  usually  quoted  figures  are  those  of  Vieta  et  al.  (10)  who  found  radiographic 

evidence  of  bone  involvement  in  7  per  cent  of  213  cases  of  all  types  of  lymphosar- 
coma. It  is  agreed,  however,  that  bone  is  affected  more  often  in  reticulum  cell 

sarcoma.  Coles  and  Schulz  f26j  found  demonstrable  bone  lesions  in  12  per  cent 
of  81  cases  of  lymphosarcoma  (lymphocytic  and  lymphoblastic;  and  in  21  per 
cent  of  58  cases  of  reticulum  cell  sarcoma. 

Tlie  distribution  of  osseous  lesions  is  essentially  similar  to  that  which  occurs 

in  Hodgkin's  disease,  the  vertebrae,  pelvis,  ribs  and  femora  being  the  most 
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friHiiU'iUly  involved  sites.  Tiic  prcdoininaiice  of  lesions  in  the  axial  skeleton, 
however,  is  not  as  great  as  in  Hoilgkins  tlisease,  the  distribution  l)eing  more 
general  in  lyniphosarconia.  Thus  there  is  a  higher  percentage  of  involvement 
of  tlie  extremities  and  a  lower  percentage  of  involvement  of  the  axial  skeleton 

in  lymphosarcoma  than  in  Hodgkin's  disease.  As  will  he  noted  below,  in  primary 
reticulum  cell  sarcoma  of  bone  the  distribution  is  completely  reversed  so  that 
there  is  an  actual  predominance  of  lesions  in  the  tubular  bones. 

The  roentgen  appearance  of  the  lesions  is/'also  essentially  similar  to  that  of 

Hodgkin's  ilisease  but  there  are  some  differences  which  should  be  noted.  In  lym- 
phosarrama  [including  reticulum  cell  sarcoma)  osseous  lesions  tend  to  be  more 
rapidly  invasive  and  destructive  and  are  frequently  more  locally  extensive.  In 
addition  they  are  most  often  osteolytic,  in  some  instances  even  producing  almost 

total  dissolution  of  the  affected  part.  In  Hodgkin's  disease  bone  destruction 
appears  to  be  more  gradual  with  frequent  reactive  osteosis.  Mixed  and  sclerotic 
lesions,  while  they  may  be  seen  in  lymphosarcoma,  are  decidedly  less  connnon 

than  in  Hodgkin's  disease.  Vieta  et  al.  (10),  for  instance,  found  that  in  their 

cases  of  Hodgkin's  disease  with  bone  involvement  58  per  cent  of  the  bone  lesions 
were  mixed.  28  per  cent  were  osteolytic  and  14  per  cent  were  sclerotic,  while  in 
lymphosarcoma  85  per  cent  were  osteolytic,  10  per  cent  were  mixed  and  only 
5  per  cent  were  sclerotic. 

In  keeping  with  the  more  destructive  nature  of  the  lesions,  j)athological  frac- 
tures are  more  commonly  seen  in  lymphosarcoma  and  compression  of  the  verte- 

bral bodies  tends  to  be  greater  in  degree  than  in  Hodgkin's  disease.  The  invasive 
nature  of  the  lesions  also  tends  to  result  in  loss  of  sharj)  margination.  At  least, 
poorly  defined  margins  are  more  common  in  these  lesions  than  in  those  of 

Hodgkin's  disease.  This  is  to  be  understood,  however,  as  a  general  lule  only, 
as  exceptions  will  not  be  difficult  to  find. 

Periosteal  reaction  occurs  in  approximately  one  half  of  the  long  i)one  lesions. 

It  is  characteristically  mild  in  degree  and  usually  of  a  single-layer  type.  Onion- 
skin and  perjiendicular  tyi)es  of  reaction  are  rare  but  do  occur.  Occasionally  a 

small  triangle  of  periosteal  reaction  may  be  seen  at  one  of  the  lesional  margins 
resembling  the  periosteal  triangle  seen  more  commonly  in  osteogenic  sarcoma. 

Periosseous  soft  tissue  mass  formation  is  frequent.  In  most  cases,  however, 
this  is  not  marked.  Calcification  within  such  a  mass  may  be  noted  occasionally. 

The  most  common  appearance  of  lymphosarcoma  and  reticulum  cell  sarcoma 
in  bone  is  that  of  rather  uniformly  mottled,  patchy  areas  of  destruction  (  Fig.  18) . 

These  may  or  may  not  be  associated  w'ith  patchy  areas  of  reactive  osteosis.  The 
lesions  are  usually  relatively  extensive  and  there  is  usually  evidence  of  cortical 
destruction  with  or  without  periosteal  reaction  or  moderate  periosseous  soft 

tissue  mass  formation  (Figs.  19-221.  Elliptical  and  linear  rarefactions  usually 
forming  a  relatively  uniform  pattern  witli  their  long  axes  parallel  to  the  long 

axis  of  the  shaft  are  conmion  in  the  long  bones  and  form  a  pattei'n  which  we 
consider  distinctive  of  the  malignant  lymphomas  and  leukemia.  Irregular  or 

rounded  areas  of  lysis,  however,  may  be  seen.  In  some  cases  the  lytic  pi'ocesses 
may  not  be  readily  perceptible  or  may  be  difficult  to  distinguish  from  a  normal 
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bone  pattern.  Attention  may  be  drawn  to  these  by  an  adjacent  mild  periosteal 
reaction  (  Fig.  23). 

It  is  not  intended  to  suggest  that  differentiation  between  a  Hodgkin's  and 
lymphosarcomatous  bone  lesion  can  often  be  made  with  confidence.  It  may  be 
said,  however,  that  in  the  presence  of  lymphomatous  disease  elsewhere,  an 
extensive,  invasive,  osteolytic  process  should  suggest  lymphosarcoma  while 
a  more  moderately  destructive  mixed  l^lastic  and  lytic  lesion  should  suggest 

Hodgkin's  disease  (10) .  Sclerotic  lesions  in  the  spine  and  pelvis  favor  a  diagnosis 
of  Hodgkin's  disease.  The  lesions  of  lymphosarcoma,  when  multiple,  have  a 
greater  tendency  to  l)e  of  similar  character.  In  those  instances  v:here  the  lesional 

pattern  differs  in  different  bony  parts  a  diagnosis  of  Hodgkin's  disease  should 
be  favored.  For  instance,  a  mottled  predominantly  lytic  lesion  in  the  pelvis  or 
in  a  long  bone  associated  with  a  mixed  or  sclerotic  lesion  in  the  spine  should 

suggest  Hodgkin's  disease.  This  rule  will  be  helpful  in  most  cases  but  exceptions 
to  it  should  cause  no  surprise. 

PRIM.\RY  RETICULUM  CELL  SARCOM.\  OF  BOXE 

There  appears  to  be  increasing  acceptance  of  the  concept  that  reticulum  cell 
sarcoma,  in  occasional  cases,  may  arise  as  a  primary  localized  tumor  of  bone. 
Parker  and  Jackson  (27)  presented  the  first  group  of  such  cases  in  1939  when 
they  reviewed  17  cases  of  what  they  called  primary. reticulum  cell  sarcoma  of 
bone,  emphasizing  the  difference  between  them  and  reticulum  cell  sarcoma  of 
bone  secondary  to  generalized  reticulum  cell  sarcoma.  In  the  same  year  Ewing 
(28 j  recognized  the  condition  as  a  distinct  entity  when  he  included  it  in  his 
revised  classification  of  bone  tumors.  Since  then  several  confirmatory  series 
have  been  published.  Among  the  larger  of  these  have  been  the  reports  of  Sherman 

and  Snyder  (29j ,  Coley,  Higinbotham  and  Groesbeck  (30 1  and  Wilson  and  Pugh 

(31 ) .  It  should  be  added,  however,  that  complete  agreement  regarding  the  histo- 
genesis of  these  tumors  is  not  to  be  found.  The  total  clinico-pathological  picture, 

nevertheless,  is  considered  to  be  characteristic  and  recognition  of  the  condition 
as  a  distinct  entity  is  believcfl  by  most  workers  to  have  a  definite  practical  value. 

Before  the  report  of  Parker  and  Jackson  most  cases  were  diagnosed  as  Ewing's 
sarcoma,  osteogenic  sarcoma  or  metastatic  disease.  The  fact  that  primary  reticu- 

lum cell  sarcoma  of  bone  has  a  distinctly  ftiore  favorable  prognosis  than  other 

malignant  l)one  tumors  for  which  it  may  be  mistaken  would  appear  to  warrant 
its  recognition  as  a  separate  entity  even  if  only  for  clinical  purposes. 

The  established  criteria  for  the  diagnosis  of  primary  reticulum  cell  sarcoma 
of  bone  (30,  32)  are  considered  to  be  as  follows:  1.)  The  primary  focus  should 
originate  in  a  single  bone ;  2. )  Biopsy  material  should  be  obtained  from  the  bone 
lesion;  3.)  The  histologic  pattern  should  be  similar  to  that  of  reticulum  cell 
sarcoma  arising  in  other  tissues;  4.)  There  should  be  a  long  natural  history 

without  generalized  symjitoms;  5.)  Metastatic  lesions  should  be  limited  to  the 
regional  lym])h  nodes  or  not  make  their  appearance  within  six  months  of  the 
primary  and  6.)  The  neojilasm  should  be  highly  radiosensitive.  Some  authors 
consider  these  criteria  to  be  unduly  rigid  and  recently  Nolan  (33)  has  made  some 
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intcrci^ting  foinnu'iUs  in  tliis  regard.  Accoidint^  to  liis  \-ic\\-.  tlu'  siriiitii'iit  appli- 
cation of  the  above  criti'iia.  although  insm'ing  that  only  primary  reticulum  cell 

sarcoma  of  hone  is  incliuletl.  may  well  exclude  cases  in  which  the  disease  may 

take  a  different  coiu'se.  In  other  words,  it  tends  to  select  a  grouj)  of  cases  in  which 
the  coiu'si'  may  i)e  moi'e  ixMiign  than  that  of  I'eticulum  cell  sarcoma  of  hone  as  a 

Fig.  18.  Generalized  Reticulum  Coll  Sarcoma.  The  eiglith  rislit  ril)  is  tiie  .^itc  of  rather 
uniform  mottled  destruction. 

whole.  He  suggests  that  if  the  criteria  were  realistically  relaxed  to  retiuire  only 
that  the  histologically  characteristic  lesion  he  initially  restricted  to  hone  with 
or  without  regional  lymph  node  involvement,  the  resulting  alteration  in  the 
overall  prognosis  would  justify  less  optimism  than  now  exists  in  regard  to  this 
condition.  There  is  no  doubt  that  primary  reticulum  cell  sarcoma  of  bone  witii 

a  favorable  clinical  history  is  deserving  of  a  hopeful  prognosis  but  Nolan  sug- 
gests that  the  condition  may  well  have  a  range  of  behavior  extending  from 

highly  malignant  and  rapidly  fatal  to  relatively  benign  and  cin  able.  As  I'vidence 
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Fk;.  19.  Gfneialized  Reticiiluin  Cell  Saifoiiia.  There  i.s  mottled  destruction  of  the  right 
iliac  bone  and  acetabulum  with  multijile  pathological  fractures.  Xumerou.s  small  areas 
of  lysis  are  scattered  througiiout  the  involved  bone.  A  .similar  piocess  is  seen  in  the 
right  femur  but  in  this  long  bone  the  small  lucent  areas  tend  to  be  elliptical  aiid  linear 
with  the  long  axes  parallel  to  the  long  axis  of  the  shaft.  There  is  scallo])ing  of  the  inner  as- 

pects of  the  regional  cortices.  The  entire  process  involved  the  right  pelvis  and  most  of  the 
right  femur.  The  soft  ti.ssues  lateral  to  the  pelvis  are  .swollen.  The  i)atient  was  a  56  year  old 
female.  At  autopsv  there  was  diffuse  intrathoracic  and  abdominal  lymphadenopatliy.  The 
liver,  brain  and  left  kidney  were  also  involved  by  the  pathological  process. 
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Fk;.  20.  (leneralizpd  Reticiiluin  Cell  Sarcoma.  Tliore  arc  numerou.s  .■<niall  rounded  areas 
of  destnirtion  in  the  head  and  neck  of  ihe  left  femur.  In  the  marrow  cavity  of  the  .-^haft  the 
lytic  lesion.*  are  mo.«tly  elliptical  and  linear.  The  meflial  femoral  cortex  is  diffusely  in\ol\ed 
by  the  destructix  e  proce.^s.  There  is  extensive  and  aih  anced  destruction  of  the  left  [lubis  and 
ischium.  A  soft  ti.s.«ue  ma.ss  i)rotriiding  into  the  pelvis  can  be  seen  abo\e  and  adjacent  to  this 
extensive  lymphomatous  process.  The  similarity  of  the  pattern  of  bone  invohciuent  to  that 
shown  in  Fig.  19  is  .striking. 

favoring  this  attitude  ho  lias  clirt'cted  attention  to  the  fact  tliat  in  the  case  of 
several  other  malignant  neoplasms  the  patient  with  a  localized  lesion  and  a  long 
antecedent  history  has  a  more  favorable  prognosis  than  otherwise. 
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Fig.  21.  Clenoralized  Lympho.sarcoma.  There  is  a  localized  area  of  niottlecl  V)Oiie  destruc- 
tion in  the  upper  third  of  the  left  femur.  Some  scalloping  of  the  regional  cortices  may  be 

noted  and  some  of  the  lytic  lesions  tend  to  be  linear  or  elliptical.  The  jjatient  was  a  60  year 
old  female.  Osteolytic  changes  were  also  present  in  l)oth  humeri  and  three  dorsal  vertebrae 
were  collapsed  by  diffuse  destructive  changes. 
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Taken  on  thv  basis  of  tlio  ])rescntly  accepted  criteria,  primary  i-eticulum  cell 
sarcomas  of  bone  tend  to  pursue  a  rt'latively  slow  course.  In  some  cases  the 
pathologic  process  may  remain  localized  to  the  site  of  ori<!;in  for  loiiii  periods 

Fig.  22.  Generalized  Lympliosarcoma.  There  i.<  a  large  (lestnK'ti\  e  l(\<ion  in\  (il\  inj;  lli(> 
right  iliac  bone.  The  process  has  destroyed  a  portion  of  the  corte.x  and  ha.-^  |)rodu(cd  an  ad- 

jacent soft  tissue  mass. 

of  time.  In  others,  the  ])rocess  may  s])read  locally  to  involve  the  I'ejfional  lymj)h 
nodes.  In  either  case  the  lesions  are  often  curable  by  radiation.  If  in  an  accessible 

site  they  may  be  cured  by  radiation  or  amputation.  Sometimes  even  after  suc- 
cessful therapy  of  the  original  lesion  a  similar  involvement  may  develop  in  other 

bones  several  years  later.  In  still  other  cases  despite  apparently  successful  treat- 
ment of  the  primary  lesion  the  disease  becomes  generalized,  the  terminal  picture 

being  similar  to  that  of  generalized  reticulum  cell  sarcoma.  If  one  is  mindful  of 
the  variations  in  course  which  may  occur  in  this  disease,  however,  it  becomes 

apparent  that  in  any  given  case  caution  should  be  exercised  in  regai'd  to  the 
ultimate  prognosis. 

The  literature  on  this  cordition  reveals  numerous  conflicting  opinions  regard- 
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Fig.  23.  Generalized  Lymphosarcoma.  The  lower  end  of  the  femur  is  the  site  of  numerous 
scattered  small  irregular  lucencies  which  are  not  outstanding.  Although  the  adjacent  cor- 

tex appears  intact,  there  is  a  minimal  periosteal  reaction  along  the  medial  aspect  of  the 
bone. 

ing  the  age  distribution  but  the  total  picture  to  date  suggests  that  after  the  age 
of  9  or  10  the  occurrence  of  primary  reticukun  cell  sarcoma  of  bone  is  more  or 

less  evenly  distributed  throughout  the  life  span.  There  may  be  a  slight  pre- 
dominance of  cases  between  the  ages  of  20  and  40  years.  The  age  incidence  differs 

from  that  of  Ewing's  tumor  which,  in  the  vast  majority  of  cases,  occurs  in  child- 

hood and  adolescence  or  before  the  age  of  30  years.  It  tlift'ers  also  from  gener- 
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alizcd  reticulum  cell  sarcoma  which  occurs  predominantly  in  patients  over  40 
years  of  age.  Males  arc  more  frecjuently  affected  than  females,  tiie  proi)orti()n 
being  approximately  2  to  1. 

Almost  any  portion  of  the  skeleton  may  be  affected.  Lesions  in  the  man(lil)le, 

ribs,  pelvis,  vertebrae  and  scapulae  are  not  uncommon  and  at  least  thri'e  cases 
involving  the  skull  have  been  described  (34),  but  there  is  a  definite  predilection 
for  the  Jong  tubidar  bones,  especially  those  the  lower  extrcinitics.  In  23  of 
33  cases  reported  by  Wilson  and  Pugh  i31  I  the  lesion  arose  in  the  tubular  bones. 

Fifteen  of  these  were  in  the  lower  extremities  and  eight  were  in  the  upper  extrem- 
ities. In  10  of  the  17  cases  reported  i)y  Sherman  and  Snyder  (29)  the  sites  of 

origin  were  in  the  lower  extremities  while  2  were  in  the  ui)])er  extremities.  This 

prechlection  for  the  extremities  is  apparent  in  practically  all  n'i)orts  of  sizable 
series.  If  the  cases  reported  by  Parker  and  Jackson  ( 27 ) ,  Sherman  and  Snyder 

(29)  and  "Wilson  and  Pugh  (31  I  are  coml)ined  it  will  be  found  that  the  di.^eased 
site  involved  an  extremity  in  two-thirds  of  the  cases  (46  of  67  cases).  It  is  im- 

portant to  note  also  that  irhen  a  hirer  extremity  is  affected  the  lesion  is  usually 
in  the  region  of  the  knee.  In  fact,  about  forty  per  cent  of  all  primary  reticulum 
cell  sarcomas  of  bone  occur  at  the  lower  ])ortion  of  the  femur  or  up])er  j)ortion 

of  the  tibia.  "When  the  up})er  extremity  is  affected  the  lesion  most  often  arises 
at  the  proximal  end  of  the  humerus. 
Symptomatology  is  usually  limited  to  bone  pain  at  the  involved  site  and  in 

most  cases  there  is  some  regional  swelling  which  is  seldom  of  more  than  moderate 

degree.  "Wilson  and  Pugh  (  31)  found  soft  tissue  swelling  at  the  site  of  the  lesion 
in  85  per  cent  of  33  cases.  A  characteristic  clinical  feature  of  this  disease  is  the 
general  well  being  of  the  patient.  There  are  seldom  any  constitutional  symptoms. 
Loss  of  weight,  low  grade  fever  and  easy  fatigability  such  as  are  commonly  seen 
in  patients  with  other  types  of  malignant  bone  tumor  arc  absent  in  most  cases. 

In  regard  to  the  roentgen  appearance  it  should  be  made  clear  at  the  outset 
that  the  pattern  of  bone  change  in  this  condition  cannot  be  differentiated  from 
the  changes  which  occur  in  a  single  bone  secondary  to  generalized  reticulum  cell 
sarcoma.  The  pathologic  jiroccss  arises  in  the  medullary  cavity.  In  the  majority 
of  cases  the  dominant  change  is  one  of  mottled  destruction  (  Fig.  24) .  Frequently 
the  small  areas  of  lysis  are  elliptical  or  linear  with  their  long  axes  parallel  to 
the  long  axis  of  the  shaft.  The  area  of  destruction  is  usually  rather  extensive. 
Some  patchy  areas  of  destruction  may  be  combined  with  similar  sized  areas 

of  bone  production.  Advanced  destruction  occasionally  results  in  complete  dis- 
solution of  large  segments  of  bone  (Fig.  25).  Although  in  most  cases  bone  de- 

struction is  predominant,  in  some  instances  reactive  proliferation  of  bone  may 
be  of  equal  prominence  or,  less  commonly,  dominates  the  roentgen  pattern.  There 
is  seldom  any  sharp  margination  of  the  lesions,  the  borders  of  which  are  poorly 
defined.  Some  degree  of  cortical  destruction  is  usually  present.  In  approximately 

half  the  cases  there  is  a  mild  periosteal  reaction,  characteristically  of  the  "layer" 
type.  In  the  early  stages  of  some  cases  periosteal  reaction  may  precede  roentgen 
evidence  of  medullary  or  cortical  bone  destruction  (35).  Occasionally  there  is 
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Fig.  24.  Primary  Reticulum  Cell  Sarcoma  of  Bone.  There  are  mixed  destructive  and  pro- 
ductive changes  with  pathological  fracture  at  the  upper  end  of  the  right  humerus.  The  patient 

was  a  44  year  old  female  whose  history  was  that  of  pain  in  the  right  shoulder  of  IV2  years 
duration.  There  were  no  constitutional  symptoms  and  no  evidence  of  lymphomatous  disease 
el.sewhere.  The  lesion  was  treated  by  x-ray  therapy.  Tliore  was  no  evidence  of  extension  of 
the  disease  when  the  patient  was  last  seen  one  year  later. 

moderate  thickening  of  the  regional  cortex.  Periosseous  soft  tii^sue  involvement 
is  not  uncommon  Init  it  does  not  reach  marked  proportions.  Calcification  within 

such  soft  tissue  masses  may  occur  but  usually  there  is  none.  Pathological  frac- 

tures are  not  uncommon,  particularly  in  the  long  bones,  ̂ 'k'hen  the  lesion  is 
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Fici.  25.  Primary  Reticulum  Cell  Sarcoma  of  Bone.  There  i.-^  extensne  m\  olvemont  of  the 
lower  end  of  the  femur  In-  a  (lostructi\  e  proces.-;  wliicli  ha.s  resulted  in  complete  dissolution  of 
the  anterior  aspect  of  the  hone  and  has  thinned  the  posterior  cortex  which  is  also  jjerforated 
in  some  areas.  A  large  soft  ti.-^sue  mass  extends  anteriorly  comjiressinfi  the  adjacent  tendons 
and  displacing  the  ]iatella  downward.  There  has  ai)parently  been  a  pathological  fracture 
througii  the  supracondylar  :ivv:i.  The  i>atient  was  a  62  year  old  female  who  maintamcd  tliat 
she  first  noticed  i)ain  and  limitation  of  motion  at  the  rigiit  knee  four  montlis  hefoic  admission 
to  the  hospital.  On  examination  there  was  a  large,  tirm.  sligiitly  tender  mass  at  the  lower  end 
of  the  right  femur.  Several  firm  nontendor  nodes  were  [laliiable  in  the  right  inguinal  region. 
There  was  also  evidence  of  hyjiertcnsive  heart  disea.se  with  mild  congestive  failure.  Biopsy 
of  the  diseased  bone  and  the  inguinal  lymph  nodes  revealed  reticulum  cell  sarcoma.  At  the 
time  there  was  no  evidence  of  lymphomatous  di.sease  els(>where.  Four  montlis  later  general- 

ized lymphadenopathy  developeil  and  the  jiatient  ran  a  downhill  course,  comi)licatefl  by  in- 
fection following  biopsy,  and  by  heart  failure.  She  died  about  4'/2  months  after  admission 

showing  evidence  of  generalized  reticulum  cell  sarcoma. 

situated  in  the  region  of  the  knee  theix-  may  l)e  a  .synovitis.  This  may  be  the 
most  prominent  feature  is  the  early  stages  of  some  eases  and  may  be  misU\iding  if 
evidence  of  bone  destruction  is  ecjuivocal  or  absent.  Frii)p  and  Sissons  (35)  iiave 
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reported  a  case  in  which  joint  effusion  and  minimal  periosteal  reaction  were 

present  early  without  evidence  of  medullary  or  cortical  bone  destruction. 

GIANT  FOLLICLE  LYMPH0.NL4. 

{ Brill-Symmer's  Disease) 
Although  sporadic  descriptions  of  this  condition  appeared  between  1901  and 

1921  (36-39 1  attention  was  not  called  to  it  in  this  country  until  1925  when  Brill, 

Baehr  and  Rosenthal  (40 1  reported  two  cases  of  what  they  called  "generalized 

giant  follicle  hyperplasia  of  lymph  nodes  and  spleen."  The  process  was  at  first 
considered  to  be  benign  1 40,  41 1  but  later  Baehr  and  Rosenthal  (  42)  and  Baehr, 

Klemperer  and  Rosenthal  143)  concluded  that  the  disea.se  is  a  form  of  lympho- 

sarcoma "distinguished  by  its  characteristic  pathology,  its  unique  pathogenetic 
evolution  and  its  unusual  duration."  The  latter  authors  proi)osed  the  term  "fol- 

licular lymphoblastoma"  to  designate  the  condition.  Symmers  (44)  reviewed 
25  cases  in  1938  showing  that  some  of  them  terminated  in  polymor])hous-cell 

sarcoma,  lymphatic  leukemia  or  Hodgkin's  disease.  Baggenstoss  and  Heck  (45) 
later  analyzed  59  cases  from  the  literature  and  13  of  tlieir  own  and  agreed  with 
Baehr,  Klemperer  and  Rosenthal  that  the  disease  is  a  form  of  lymphosarcoma 
which  presents  the  picture  of  follicular  hyperplasia  in  its  early  stage  but  later 
is  characterized  by  a  conglomeration  of  the  follicles  and  diffuse  infiltration  of 

the  lymph  nodes  by  polymorphous  lymphoblasts. 

AVith  study  of  the  evolution  of  more  cases  the  clinico-pathological  picture  has 
become  .somewhat  less  clouded  but  it  is  still  not  completely  clear.  The  disease 

is  characterized  by  an  inci"ease  in  the  number  and  size  of  the  lymph  follicles 
and  a  moderately  benign  course.  The  follicles  are  scattered  throughout  the  sub- 

stance of  the  node  instead  of  being  limited  to  the  periphery  and  are  surrounded 
by  a  zone  of  small  lymphocytes.  There  is  a  tendency  for  the  follicles  to  fuse. 
The  interfollicular  tissue  is  densely  packed  with  cells,  the  trabeculae  are  obscured 

and  the  lymph  sinuses  are  narrowed  or  obliterated.  The  capsule  may  be  invaded. 
In  most  cases  there  is  eventual  transformation  into  lymphosarcoma,  reticulum 

cell  sarcoma,  lymphocytic  leukemia,  or.  rarely,  Hodgkin's  disease.  In  such  in- 
stances there  is  fusion  of  the  follicles  and  the  nodal  architecture  is  obscured, 

the  histologic  appearance  becoming  that  of  the  lymphoma  into  which  it  has 
been  transformed.  In  some  instances,  however,  the  follicular  pattern  may  be 
retained  throughout  the  course  of  the  disease. 

Splenomegaly  occurs  in  about  sixty  per  cent  of  the  cases  and  on  occasion  the 
spleen  may  be  enlarged  to  quite  a  marked  degree.  There  is  usually  no  anemia 
or  marked  debility  until  the  late  stages  of  the  disease.  A  tendency  to  lymphatic 
infiltration  of  the  lacrimal  gland  has  been  noted,  sometimes  giving  rise  to  a 
unilateral  exophthalmus.  The  serous  membranes  are  not  infrequently  involved 
with  resultant  pleural  or  peritoneal  effusions  which  in  some  cases  may  be  chylous. 
The  pathological  tissue,  especially  during  the  earlier  more  benign  period,  is 

extremely  radiosensitive.  Giant  follicle  lymphoma  is.  in  fact,  the  most  radio- 
sensitive of  all  the  malignant  lymphomas.  There  is  some  difference  of  opinion 

as  to  whether,  in  its  early  stages,  the  condition  is  curable  by  radiation  therapy, 
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but  certainly  some  very  long-term  remissions  may  be  accomplished  by  this 
type  of  treatment. 

Bone  Changes  in  Giant  Follicle  Lymphoma 

Bone  changes  similar  to  those  which  may  occur  in  other  forms  of  malignant 
lymphoma  have  been  described  in  some  cases.  Kenney  (46)  reported  a  case 
with  extensive  osseous  involvement.  Thcreywas  a  diffuse  destructive  process 
involving  most  of  the  skeleton  including  the  skull.  The  pathology  indicated  that 

transformation  to  lymphosarcoma  had  already  occurred.  ̂ Meyer  (47)  has  re- 

ported six  cases  of  "follicular  lymphoblastoma''  in  two  of  which  bone  involve- 
ment was  demonstrated  radiographically.  In  one  case  there  were  areas  of 

increased  density  in  the  ischial  rami  and  a  suggestion  of  mottling  at  the  upper 
ends  of  the  femora.  The  patient  was  a  46  year  old  female  who  had  cervical, 
axillary  and  inguinal  lymphadenopatliy  without  enlargement  of  the  spleen  or 

li^  cr  for  a  period  of  three  years  before  coming  under  observation.  The  micro- 
scopic patliology  was  described  as  showing  giant  follicles  separated  by  a  lymph- 

oid stroma  within  which  there  were  numerous  eosinophils  but  no  Reed-Sternberg 
cells.  The  condition  was  diagnosed  as  giant  follicle  lymphoblastoma.  Death 
occurred  two  months  after  the  first  examination.  In  the  other  case  there  was  an 

area  of  destruction  in  the  lower  femur  which  showed  characteristic  patchy  areas 
of  lucency  with  cortical  erosion  and  perforation.  The  patient  had  been  observed 
for  four  years,  biopsy  showing  a  transformation  of  the  lesion  to  lymphosarcoma 
but  with  some  retention  of  the  follicular  character  of  the  nodal  architecture. 

The  bone  lesion  was  discovered  about  three  years  after  the  first  observation 

and  about  eight  month*  before  death.  Rappaport  et  al.  (48)  found  bone  involve- 
ment in  19  of  134  cases  (14  per  cent).  The  distribution  of  the  osseous  lesions 

was  similar  to  that  for  lymphosarcoma  in  general.  The  lesions  were  osteolytic 

in  eighteen  cases  and  osteoblastic  in  only  one.  In  all  cases  the  disease  had  pro- 
gressed to  the  point  where  there  was  clinical  evidence  oj  widely  disseminated 

lymphoma  by  the  time  bone  changes  were  demonstrated. 
It  appears,  therefore,  that  bone  changes  occur  in  the  late  stages  of  follicular 

lymphoma,  have  a  distribution  similar  to  that  for  lymphosarcoma  in  general, 
and  are  predominantly  osteolytic  in  type.  They  may  be  demonstrated  in  cases 

where  the  histologic  jHcturc  has  become  that  of  one  of  the  rliffuse  forms  of  lym- 
phosarcoma or  in  cases  in  which  a  follicular  pattern  has  been  retained  until 

death. 
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UTERINE  CERVIX  -'CARCIXO^IA  IX  SITU 

Validity  of  Biologic  Conxept  vs.  Clinical  Entity 

HERBERT  E.  XIEBURGS,  M.D. 

New  York.  X.  Y. 

The  existence  of  a  carcinomatous  epithelial  alteration  without  stromal  in- 

.•asion  was  first  described  in  1908  as  '"Oberflachencarcinom"  by  Schauenstein 
(1)  and  in  1909  by  Pronai  {2j.  Further  observ'ations  were  reported  by  Rubin  in 

1910  using  the  term  "incipient  carcinoma"  (3j  and  Schottlaender  and  Ker- 
mauner  in  1912  (4).  Broders  (5)  in  1932  was  the  first  to  introduce  the  term 

'■'carcinoma  in  situ."  Hinselman  (6j  in  his  classification  used  "increasingly  atypi- 
cal epithelium"  (gesteigertes  atypisches  epithelium)  and  "atypical  carcinoid 

epithelium."  The  terms  "preinvasive  carcinoma"  and  "surface  carcinoma"  were 

suggested  by  Schiller  (7)  in  1937  and  "intraepithelial  carcinoma"  by  Galvin  and 
TeLinde  (8)  in  1948.  The  accepted  designation  of  "Stage  0"  for  this  lesion  was 
initially  recommended  by  J.  H.  ̂ Mueller  in  1941  (9).  Since  then,  the  literature 

has  been  enriched  by  publications  on  numerous  aspects  of  "carcinoma  in  situ." 
The  term  "carcinoma  in  situ,"  which  is  used  for  the  description  of  a  carcino- 

matous epithelial  alteration  above  an  intact  basement  membrane,  carries  also 
the  prognostic  connotation  of  malignant  transformation  to  invasive  carcinoma. 
When  the  diagnosis  is  made  on  the  basis  of  biopsies  from  some  parts  of  the 
cervix,  it  may  not  always  convey  the  true  condition  of  the  lesion.  In  such  cases, 
stromal  infiltration  may  exist  in  the  remaining  cervical  tissue  of  the  patient  at 

the  time  when  the  diagnosis  of  "carcinoma  in  situ"  is  rendered. 
The  detection  by  cytologic  methods  of  an  increasing  number  of  "non-invasive" 

lesions  has  led  to  many  publications  on  the  rate  of  progression  to  invasive  car- 

cinoma, the  period  of  latency,  spontaneous  regression  and  other  aspects  of  "car- 
cinoma in  situ."  Evidence  has  been  insufficient  as  to  which  stage  of  epithelial  al- 

teration may  be  regarded  with  certainty  as  a  precursor  to  invasive  carcinoma, 
and  opinions  differ  widely  as  to  which  of  the  epithelial  alterations  constitutes 

"carcinoma  in  situ."  Therefore,  the  rate  of  progression  to  invasive  carcinoma 
is  also  related  to  the  diagnostic  criteria  which  are  used  for  the  histopathologic  in- 

terpretation of  the  "in  situ"  lesion. 

THE  biologic  CONCEPT  OF  "CARCINO^L\  IN  SITU" 

There  is  little  doubt  that  "carcinoma  in  situ"  and  earlier  epithelial  changes 
represent  different  stages  of  malignant  transformation.  The  frequently  observed 
coexistence  of  such  epithelial  alterations  with  areas  of  invasive  carcinoma  lends 
support  to  this  contention  (Table  I).  Often,  the  same  specimen  may  contain  all 
grades  of  transition  from  minor  epithelial  changes  to  those  with  carcinoma, 
possibly  reflecting  the  stages  of  development  to  invasive  carcinoma. 

Retrospective  studies  of  available  biopsies  obtained  one  to  twenty  years  prior 
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to  the  diagnosis  of  invasive  carcinoma  revealed  the  presence  of  tissue  changes 

which  had  been  designated  as  ■"carcinonia  in  situ,"  "increasingly  atypical  epi- 
thelium," "irregular  epithelium,"  "simiile  atypical  epithelium"  and  "l)asal  cell 

hyperactivity"  (Table  III.  These  findings  seem  to  indicate  that  invasive  car- 
cinoma had  developed  through  various  stages  of  transition,  but  there  is  no  evi- 

dence as  to  which  of  the  tissue  alterations  sets  the  irreversible  stage  for  malig- 
nant tumor  transformation.  ✓ 

The  significance  of  tissue  changes  as  precursors  to  carcinoma  was  studied  Ijy 

TABLE  1 

Comparative.  Data  on  the  Coexistence  oj  Different  Cervical  Lesions 

Type  of  Epithelial  Alteration 
Authors Percentage 

Dysplasia Anaplasia Ca  in  situ Invasive  Ca 

Fluhniann  (10) + + 32.5 

Reagan  (11) + + 82.0 
McKay  (12) + + 

88.0 + + 12.0 

TABLE  II 

Comparison  of  Retrospective  Findings  in  Biopsies  1-20  Years  Previously 

Initial  Diagnoses 

Final  Diagnoses 
No.  of 
Patients 

Carci- noma in situ 
Increas- 

ingly 

Atypi- cal Epi- thelium 
Irregu- lar Epi- thelium 

Simple 

Atypi- cal Epi- thelium 

Basal 
Cell 

Hyper- 

activity Normal 
Years 

Invasive  Carcinoma 

Ca  in  situ  (Surface  Ca) 

Benign 

24(13) 
10(14) 
2(15) 

15(13) 
3(14) 

13(15) 
47  (14) 

70.8% 

100.0% 

26.6% 
100.0%; 

100.0% 

4.3% 38.0% 
95.7% 

12.5% 

66.6% 

16.7% 

6.6% 

1-20 
1-17 

10 

1-10 

2,4,6 

4 

the  observation  of  various  cervical  lesions  in  untreated  patients  for  periods  of 

many  years.  Although  in  some  patients  witli  dysplasia  and  "carcinoma 
in  situ"  the  lesions  developed  subsequently  to  invasive  carcinoma,  in 
other  cases  the  lesions  remained  unchanged  or  regressed  (Table  IH). 

This  inconsistent  behavior  of  lesions  may  be  in  keeping  with  the  discrepancy  be- 

tween the  rate  of  diagnosed  "carcinoma  in  situ"  lesions  (400-900  per  100,000) 
and  the  incidence  of  invasive  cervix  carcinoma  (26-44  per  100,000). 

Period  of  Transition  from  "Carcinoma  in  situ"  to  Invasive  Carcinoma 

It  was  earlier  suggested  that  the  transition  of  "carcinoma  in  situ"  to  invasive 
carcinoma  occurred  in  an  average  period  of  ten  years  (30,  31 1.  This  conclusion 
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was  based  on  the  difference  of  ten  years  between  the  average  age  of  patients  with 

"carcinoma  in  situ"  and  that  of  patients  with  invasive  carcinoma.  About  eighty 
per  cent  of  women  with  "carcinoma  in  situ"  are  asymptomatic  (22,  33).  There- 

fore, this  lesion  is  usually  diagnosed  by  routine  examinations  with  a  certain 

amount  of  self-selection  of  women.  The  prevalence  rate  for  this  lesion  varies  only 
slightly  in  the  different  younger  age  groups  (34),  and  any  predominance  in  the 
number  of  women  screened  at  one  age  group  leads  to  the  detection  of  a  greater 

number  of  "carcinoma  in  situ"  lesions  in  that  particular  group.  The  average 
age  of  women  with  cervical  lesions,  therefore,  deviates  towards  that  age  group 

TABLE  III 

Data  from  Observation  of  Untreated  Lesions 

Authors 

Initial  Diagno ses  (N o.  of  Patients) Subsequent  Findings  {%) 

Years 
Observation 

Basal  
Cell 

Hyperplasia 

B 

Ml 
t—t 

Ep
it
he
li
al
  

Hy
- 

pe
ra
ct
iv
it
y 

Atypical 

Hyperplasia 

Anaplasia 

Borderline 

Lesions Ca
rc
in
om
a 

In
  

Si
tu
 

Regres- sion Persist- ence 

Pro- 

gression 

Carci- 

noma In 
Situ 

In- 

vasive 

Carci- 

noma 

Wespi  (15) 7 28.5 ^7.0 14.3 
Boddington  (16) 10 70.0 30.0 

1-3 

Petersen  (17) 127 23.6 
39.0 

26.8 

10 

McKay  (12) 65 40.0 
52.3 6.1 

1.5 

Reagan  (11) 
65 

53.8 30.7 13.8 
1.5 

Koss  (18) 20 50.0 25.0 25.0 

7  mos.-7 

44 
29.5 54.5 15.9 

1-7 

Kottmeier  (19) 59 13.6 

31 
38.7 48.3 

1-17 

Funck-Brentano 124 33.3 9 
(20) 

Masterson  (21) 25 16.0 1 4.0 
Later 

Sherman  (22) 
13 

25.0 

1-20 

Lee  (23) 53 3 
Graham  (24) 

■  15 

4-6 

in  which  a  larger  number  of  women  were  examined.  When  number  per  age  cor- 
rected data  were  computed,  the  difference  between  the  average  age  of  women 

with  "carcinoma  in  situ"  and  those  with  invasive  carcinoma  was  about  three 
years  (35,  36). 

CLINICAL  ENTITY  OF  "c.\RCIXOMA  IN  SITU":  DETECTION  AND  DIAGNOSI.S 

The  histopathologic  diagnosis  of  cervical  "carcinoma  in  situ"  implies  the 
absence  of  stromal  invasion.  The  distinction,  however,  between  carcinoma  con- 

fined to  the  epithelial  surface  and  invasive  carcinoma  cannot  be  ascertained 
unless  serial  sections  of  the  entire  uterus  are  examined. 

The  prognostic  connotation  of  this  diagnosis  is  only  partially  in  keeping 

with  the  results  of  previous  observations.  Of  several  series  of  women  with  non- 
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invasive  cervical  lesions,  the  highest  rate  reported  for  the  transformation  to 

invasive  carcinoma  is  48.3  per  cent  after  one  to  seventeen  years  of  observa- 
tion (19). 

The  lack  of  progression  to  invasive  carcinoma  in  many  cases  led  to  the  in- 

terpretation that  not  all  "carcinoma  in  situ"  lesions  had  the  same  malignant 
potential.  In  view  of  the  fact  that  many  lesions  which  are  designated  as  "car- 

cinoma in  situ"  may  have  a  benign  course,  a  careful  reconsideration  of  the 
terminology  and  the  diagnostic  approach  is  needed. 

Although  most  authors  are  in  agreement  that  the  diagnosis  of  "carcinoma 

in  situ"  is  based  on  epithelial  alterations  which  resemble  invasive  carcinoma  ex- 
cept for  an  intact  basement  membrane,  there  is  a  considerable  difference  of 

opinion  as  to  criteria  regarding  cell  maturation,  differentiation,  polarity  and 

epithelial  stratification  (Table  IV).  Diagnoses  of  "carcinoma  in  situ"  made  with 
even  minor  deviations  from  the  characteristics  of  the  truly  preinvasive  altera- 

tion may  be  the  cause  for  the  differences  in  the  subse([uent  behavior  of  the  lesion. 
The  lack  of  a  standard  nomenclature  and  the  use  of  terms  such  as  unquiet 

epithelium,  epithelial  instability,  atypical  hyperplasia,  dysplasia,  carcinoma  in 
situ,  surface  carcinoma,  preinvasive  carcinoma,  intraepithelial  carcinoma  and 
others  may  be  a  source  of  confusion  to  the  clinician.  A  cervical  lesion  with  a 
jiathologic  report  in  any  of  these  terms  may  be  either  carcinoma  or  jwtentially 
malignant.  In  the  latter  case,  the  lesion  may  remain  unchanged  or  progress  to 
carcinoma  during  varying  periods  of  time. 

Value  and  Limitations  of  Cytologic  Diagnoses 

The  accuracy  of  cytologic  diagnoses  is  determined  by  the  choice  of  the  tech- 
nic for  cell  collection  and  the  knowledge  of  cell  pathology. 

The  preferred  technic  is  the  use  of  a  thin  cotton  applicator  which  is  intro- 
duced into  the  cervical  canal  about  one-quarter  of  an  inch,  twirled  around 

a  few  times  and  then  transferred  with  the  adherent  mucous  to  a  glass  slide.  The 
best  transfer  of  the  mucous  material  is  obtained  by  turning  the  cotton  applicator 

in  a  direction  opjiosite  to  that  in  which  it  is  moved  across  the  slide.  This  pro- 
cedure is  important  because  the  mucous  plug  serves  as  a  natural  reservoir  for 

any  atypical  cells  which  may  be  present. 
The  removal  of  the  mucous  plug  prior  to  the  preparation  of  smears  may  lead 

to  false  negative  findings  (39).  False  negative  diagnoses  may  also  occur  with 
the  use  of  lubricating  jelly  prior  to  the  collection  of  the  specimen  and  when 
smears  are  taken  from  areas  other  than  the  endocervix.  The  use  of  any  type  of 
spatula  may  cause  unnecessary  bleeding,  prolong  the  time  of  microscopic 
examination  and  may  in  some  cases  lead  to  false  positive  interpretations. 

The  slides  with  cervical  material  may  be  permitted  to  dry  in  air.  In  the  labora- 
tory, the  cells  are  reconstructed  by  a  process  of  rehydration  and  then  fixed  in 

alcohol  before  staining.  With  this  procedure,  the  quality  of  cellular  material 

is  equal  to  that  of  immediately  alcohol-fixed  slides.  This  method,  however,  is 
not  recommended  for  the  fixation  of  cellular  material  from  the  endometrium  or 

other  sites.  To  permit  air  drying  of  specimens  other  than  cervical  and  vaginal 
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smears,  a  specially  prepared  surface  coating  and  fixing  solution  is  available 
(37). 

Cytologic  Classification  and  Pathologic  Significance 

The  knowledge  for  the  inteipretation  of  single  cell  changes  in  smears  is  ac- 
quired from  the  ])athologic  diagnosis  of  the  corresponding  tissue  of  cell  origin. 

Any  difficulties  and  controversial  aspects  in  the  histologic  interpretation  of  po- 
tentially malignant  lesions  are,  therefore,  also  reflected  in  the  cytologic  evalua- 

tion. 

TABLE  IV 

Comparison  of  Diagnostic  Criteria 

Morphologic  Criteria 

Cell  Maturation 

Differentiation 

Stratification 

Parakeratosis  or 

Hyperkeratosis 
Cell  Polarity 

Interpretation 

Benign  Lesion 

Decreased  (10,25,27) 

Normal  (11,  27-29) 
Decreased  (27) 

Normal  (10,  25) 
Decreased  (27) 

Present   (11,   15,  18 
26,  27) 

Normal  (11,  27-29) 
Abnormal  basal  cells 

(10) 

Abnormal,  reg.  or  ir- 
reg.  (27) 

Atypical  Lesion 

Decreased  (10,  11) 
Present   at  surface 

(18) 

Decreased  (25,  27) 
Present   at  surface 

(11) 

Normal  (10,  15) 
Fairly  good  (8) 
Decreased  (27) 
Absent  (25) 

Present  or  absent  (28, 

29) 

Abnormal  (11,28,29) 
Abnormal  ba.sal  cells 

(10) 
Abnormal  reg.  (above 
"  basal  cells)  (27) 
Abnormal  irreg.  basal cells  (27) 

Noninvasive  Ca 

Normal  at  surface 

(18) 
Absent  or  question- able (25) 
Absent  (26,  27) 
Normal  (10) 

Absent  or  question- able (25) 

Absent  (10,  27) 
Decreased  (10) 
Absent  (15,  27) 

Absent  (27) 
Present  (18) 
Abnormal  (26) 
Abnormal  irreg.  (27) 

The  classification  of  I  to  V  was  first  introduced  by  Papanicolaou  to  which  a 
deferred  classification  subscfiuently  was  added.  The  numerical  designation  for 
the  degree  of  cellular  atypia  was  selected  mainly  on  the  basis  of  subjective 
impression.  Thus,  the  comparative  evaluation  of  identical  classifications  from 
different  institutions  reflects  more  the  diagnostic  approach  of  the  cytopathologist 

than  the  difference  in  cell  morphology  or  the  merits  of  the  technic.  The  statisti- 
cal evaluation  of  the  accuracy  of  cytologic  interpretations  of  cellular  changes 

suggestive  of  malignant  cervical  lesions  also  depends  on  the  diagnostic  histo- 
pathologic approach  to  noninvasive  carcinoma. 

In  cases  of  adequate  cervical  material  in  smears,  the  absence  of  abnormal 
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colls  is  a  reliable  indication  of  a  normal  cervix.  The  interpretation  of  class  V, 

which  is  usually  made  on  the  basis  of  unequivocal  malignant  tumor  cells,  is  as- 
sociated with  a  high  degree  of  accuracy.  Any  other  evaluation,  such  as  that  of 

class  III  or  III+  or  IV,  reflects  some  doubt  as  to  the  pathologic  significance  of 
the  cellular  changes.  The  clinical  value  of  these  diagnoses  is  questionable  since 
some  cervical  lesions  with  cellular  changes,  in  keeping  with  class  III  and  IV, 
failed  to  develoji  invasive  carcinoma  during  observation  periods  up  to  11  years 
(38). 

Histocytologic  Classification  of  Cervical  Lesions 

Several  attempts  were  made  to  improve  the  understanding  of  cellular  changes 
by  cytometric  evaluation  (28,  29).  In  cases  of  cervical  carcinoma,  not  all  cells 
in  the  smear  derive  from  the  tumor  area.  Therefore,  the  pathologic  significance 

of  cellular  changes  cannot  be  determined  solely  from  the  histopathologic  find- 
ings without  the  identification  of  the  histologic  area  of  cell  origin.  The  acquisition 

of  knowledge,  however,  for  the  interpretation  of  histologic  changes  which  pre- 
cede invasive  carcinoma  is  dependent  upon  evidence  from  previous  observation 

of  such  imtreated  lesions.  The  pathologic  significance  of  cellular  changes  may 
then  be  determineil  from  comparative  studies  of  cells  in  initial  smears  and  tissues 
from  the  same  lesions  (27). 

The  examination  witli  an  oil  immersion  objective  of  cells  in  smears  and  tissues 

reveal  essentially  the  same  nuclear  morphologic  characteristics  in  both  speci- 
mens. A  cytologic  classification  which  is  developed  on  this  basis  may  be  applied 

to  the  evaluation  of  cells  in  smears  and  tissues  and  greatly  augments  the  diag- 
nostic accuracy  for  botli.  Furthermore,  the  numerical  classification  can  be  re- 
placed by  a  descriptive  report  of  the  pathologic  significance  of  cellular  changes. 

On  the  basis  of  histologic  and  cytologic  changes,  tissues  may  be  clas.sified  ac- 
cording to  benign  dysplasia,  atyjiical  dysplasia  (potentially  malignant)  and 

carcinoma.  The  cytologic  changes  in  smears  and  tissues  are  accordingly  dis- 
tinguished by  benign,  atypical  and  malignant  cellular  changes.  Evidence  of 

invasive  carcinoma  is  not  always  found  in  cells  of  smear  prei)arations. 

In  keeping  with  the  definition  of  ''carcinoma,"  its  use  in  connection  with  "in 
situ"  lesions  should  be  restricted  to  tissue  changes  with  all  characteristics  of 
carcinoma,  excejit  for  the  presence  of  an  intact  basement  meml)rane  (Figs.  8 
and  9) .  While  invasive  carcinoma  is  mainly  interpreted  from  stromal  infiltration 
by  cells,  tlie  diagnosis  of  carcinoma  above  an  intact  basement  membrane  must 
include  the  extensive  examination  of  cellular  changes  in  the  tissue. 

The  diagnosis  of  carcinoma  without  stromal  invasion  is,  therefore,  dependent 

upon  the  finding  of  malignant  tumor  cells  in  atypical  epithelial  alterations.  Al- 
though the  morphology  of  cells  in  tumor  areas  varies,  some  characteristic 

nuclear  changes  in  cells  are  consistently  associated  solely  with  carcinoma.  This 
malignant  alteration  consists  of  marked  nuclear  enlargement,  heteropyknosis 
and  numerous  chromocenters  of  varying  size.  The  chromatin  bands  which  are 

attached  to  the  chromocenters  vary  in  length,  thickness,  pyknosis  and  spaces  be- 
tween bands  (Figs.  8-10).  In  adflition  to  colls  with  the  characteristic  malig- 
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nant  alteration,  cells  with  less  atypical  nuclear  changes  are  frequently  also  found 
in  the  tumor  area.  The  presence  of  these  cells  without  malignant  tumor  cells 

may  be  noted  in  areas  adjacent  to  carcinoma  or  in  biopsies  preceding  the  diag- 
nosis of  carcinoma. 

The  malignant  tumor  cell  changes  in  the  tissue  are  associated  with  a  marked 
cell  maturation  defect  and  absence  of  cell  differentiation  with  complete  loss  of 
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Fig.  2a.  Squanio-coluiiinju-  junoliou  with  benign  dysplasia  in  tho  cervical  canal  associated with  cervicitis  (X  125). 
Fig.  2b.  Surface  cells  from  same  case  at  sriiiamo-columnar  junction  in  the  tissue  of  Fig.  2a 

(XIOOO). 
Fig.  2c.  Cervical  smear  with  abnormal  cells  of  benign  significance  associated  with  Tri- 

chomonas infection  (X  1000). 

both  stratification  and  uniform  cell  polarity.  These  alterations  extend  through- 
out the  entire  thickness  of  the  epithelium  including  the  basal  layer  of  cells.  Such 

lesions  are  invariably  followed  by  invasive  carcinoma  and  require  the  same 
consideration  as  Stage  I  carcinoma. 

In  cases  in  which  the  loss  of  cell  flifferentiation  and  of  uniform  polarity  is  in- 
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complete,  the  histologic  interpretation  is  more  dependent  upon  the  cellular 
changes  than  in  oases  of  unequivocal  carcinoma  without  stromal  infiltration.  The 

benign  or  potentially  malignant  significance  of  the  lesion  is  thus  determined  by 
the  characteristic  differences  in  the  morphology  of  cell  nuclei. 

Fig.  3a.  Metaplasia  with  benign  cellular  changes  m  cervical  gland  (X  125). 
Fig.  3b.  Higher  magnification  (X  1000)  of  abnormal  cells  in  Fig.  3a. 

Fig  3c.  Cervical  smear  with  an  abnormal  cell  of  benign  significance  from  the  same  lesion 
(X  1000). 

The  nuclear  changes  of  the  potentially  malignant  lesion  of  atypical  dysplasia 
consist  of  increased  nuclear  size,  moderate  heteropyknosis,  numerous  nucleolar 
bodies  with  increased  associated  chromatin  and  slight  variation  in  length, 
thickness,  staining  reaction  and  distribution  of  chromatin  bands.  Cells  with 
these  alterations  may  not  be  found  in  the  entire  thickness  of  the  epithelium 
but  are  always  present  in  some  areas  of  the  basal  layer  cells  (Fig.  7). 

i 
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Benign  cervical  lesions  include  a  large  variety  of  histologic  alterations  with- 
out the  presence  of  cellular  changes  which  are  characteristic  for  potentially 

malignant  lesions  or  carcinoma.  In  such  lesions,  smears  and  tissues  may  contain 
bizarre,  often  multinucleated  cells,  marked  nuclear  enlargement  and  marked 

Fig.  4a.  Cervical  glaud  with  multinucleated  cells  (X  12.5).  Focal  )iy[)crplasia  of  the 
squamous  epithelium  and  cervicitis  was  present  in  other  areas.  No  evidence  of  carcinoma 
was  found. 

Fig.  4b.  Higher  magnification  of  cell  in  Fig.  4a  (X  1000). 
Fig.  4c.  Cervical  smear  with  benign  multinucleated  cells  of  the  same  patient  (X  1000). 

pyknosis  of  the  nuclear  chromatin  often  in  irregular  clumps  but  without  a  dis- 
tinct nuclear  structure  (  Fig.  2-6). 

CONCLUSION 

The  classification  based  on  cellular  changes  in  smears  and  tissues  permits  the 

distinction  of  benign  dysplasia  from  atypical  dysplasia.  The  diagnosis  of  car- 
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cinoma  is  based  upon  the  finding  of  characteristic  malignant  tumor  cells  in 
atypical  tissue  alterations. 

In  smears,  the  finding  of  atypical  cellular  changes  creates  some  diagnostic 
problems.  These  cells,  if  representative  of  the  entire  lesion,  reflect  the  potentially 
malignant  tissue  change  of  atypical  dysplasia  and  the  absence  of  invasive  or 

noninvasive  carcinoma.  Since,  however,  the  adequate  sampling  of  cytologic  ma- 
terial is  always  questionable,  repeat  smears  or  cervical  biopsy  is  recommended 

in  such  cases. 

A  cytologic  diagnosis  of  carcinoma  according  to  this  classification  is  usually 
associated  with  either  invasive  carcinoma  or  an  unec^uivocal  carcinomatous 
epithelial  alteration,  although  evidence  of  stromal  invasion  may  not  be  present 
in  the  tissue  available  for  examination.  In  cases  without  evidence  of  stromal 

invasion,  the  cytologic  changes  in  the  tissue  are  of  a  malignant  character. 

Fig.  5a.  Tissue  with  basal  cell  proliferation  associated  with  Trichomonas  infection  (X  125). 
Fig.  5b.  Higher  magnification  of  cells  in  Fig.  5a  (X  1000). 

Fig.  5c.  Cervical  smear  with  benign  cellular  changes  from  the  same  lesion  (X  1000). 

Some  doubt  is  cast  on  the  validity  of  "carcinoma  in  situ"  as  a  clinical  entity. 

Although  probably  all  invasive  carcinomas  develop  through  a  stage  of  "car- 
cinoma in  situ,"  diagnostic  limitations  preclude  the  interpretation  of  this  stage 

of  malignant  transformation  unless  the  entire  uterus  is  available  for  examina- 
tion. 

Based  upon  the  premise  that  "carcinoma  in  situ"  except  for  stromal  invasion 
has  all  the  characteristics  of  carcinoma,  the  diagnosis  of  "carcinoma  in  situ"  is 
neither  possible  from  cytologic  smears  nor  from  biopsy  sections.  Smears  with  the 
characteristic  cellular  changes  of  carcinoma  lack  any  indication  as  to  whether 

the  tissue  contains  an  intact  basement  membrane  or  stromal  infiltration.  Atypi- 

cal cells  without  malignant  tumor  changes  have  either  benign  nuclear  char- 
acteristics or  those  associated  with  atypical  dysplasia.  In  tissue  sections,  the 

diagnosis  of  "carcinoma  in  situ"  does  not  apply  to  that  part  of  tissue  which  has 
remained  in  the  patient's  cervix  and  may  be,  therefore,  associated  with  invasive 
carcinoma. 
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Fig.  7a.  Tissue  with  atypical  dysplasia.  Note  the  lack  of  stratification  in  some  parts  of 
the  epithelium  (X  125).  Invasive  carcinoma  was  found  9  years  later. 

Fig.  7b.  Increased  magnification  of  cells  from  the  surface  of  the  epithelium  of  Fig.  7a. 
(X  1000).  The  nuclear  structure  in  one  of  the  cells  consists  of  numerous  distinct  chromo- 
centers  and  bands  and  was  suggestive  of  a  potentially  malignant  lesion. 

Fig.  7c.  Cervical  smear  from  the  same  lesion  with  a  cellular  structure  essentially  identical 
with  that  of  Fig.  7b  (X  1000). 
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Fig.  8a.  Cervical  carcinoma  with  an  intact  basement  membrane.  Note  loss  of  stratification 
and  of  uniform  cellular  polarity  (X  125). 

Figs.  8b  &  c.  Cerv  ical  smear  with  atypical  cells  from  the  same  lesion  as  Fig.  8a  (X  1000). 
The  nuclear  changes  are  characteristic  for  mahgnant  tumor  cells.  Invasive  carcinoma  was 
found  in  this  patient  3  years  later. 
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Fig.  9a.  Cervical  gland  with  atypical  dysplasia  (X  125).  Minimal  infiltration  was  present 
in  adjacent  areas. 

Fig.  9b.  Higher  magnification  (X  1000)  of  cells  in  area  of  Fig.  9a.  Note  spindle  cells  with 
nuclear  structures  suggestive  of  atj'pical  dj'splasia  and  one  cell  with  a  nuclear  structure 
suggestive  of  carcinoma. 

Fig.  9c.  Cervical  smear  from  the  same  lesion  with  nuclear  changes  suggestive  of  carcinoma 
(X  1000). 
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Cases  in  which  the  nu)rj)hologic  eelluhir  changes  in  smears  and  sections  are 
characteristic  lor  malignant  tmnor  cells  without  stromal  infiltration  thus  require 
the  same  consideration  as  patients  with  Stage  I  carcinoma. 

The  combined  nioi'phologic  classification  of  cells  in  smears  and  histologic 
sections  permits  the  differentiation  of  epithelial  dysplasia  according  to  its 
benign  or  atypical  significance  and  the  distinction  between  atyi)ical  dysplasia 
and  carcinoma  with  a  higher  degree  of  accuracy  than  with  either  classification 
alone. 

Fics.  lOb  iV:  c.  Mahgnant  tumor  cells  in  cervical  smear  from  the  same  patient  (X  1000). 
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An  Experimental  Study 
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Growing  experience  has  brought  out  the  complications,  early  and  late,  inherent 
in  the  use  of  blood  vessel  grafts.  These  include  liability  to  infection,  secondary 
hemorrhage,  constriction  of  the  lumen,  aneurysm  formation,  graft  degeneration 

and  thrombosis  (l-3j.  In  varying  degrees,  both  plastic  prosthesis  and  homo- 
graft  are  susceptible  to  these  sequelae.  Both  give  rise  to  foreign  body  reaction 

in  the  host.  Only  where  the  cellular  response  is  limited  to  a  lamellar  arrange- 
ment of  fibroblastic  enveloping  tissue,  is  the  result  a  happy  one. 

The  best  available  autograft  is  the  saphenous  vein  (4).  In  the  abdomen,  the 
splenic  artery  has  been  employed  on  the  arterial  side  (5).  The  difficulty  with 
their  use  is  the  technical  necessity  of  much  tailoring  in  order  to  permit  their 
interposition  in  large  vessel  circuits. 

In  short,  each  type  of  graft  has  its  advantages  and  failings.  The  ideal  would 
be  one  of  the  same  composition  as  the  host  tissues  with  size  and  shape  suited 
to  the  specific  need  in  each  case.  This  report  describes  an  attempt  to  approach 
this  desideratum. 

In  1936,  Mayer  and  Ransohoff  first  rejiorted  the  experimental  and  clinical  use 
of  pure  celloidin  in  the  reconstruction  of  destroyed  tendon  sheaths  in  the  hand 

(6-8 ) .  The  rationale  was  simply  one  of  inducing  a  fibroblastic  response  about 
a  tubular  stent  of  nonrcacti^T  material.  After  some  weeks,  the  ends  of  the  result- 

ant capsule  were  cut  away,  the  celloidin  slipped  out  and  the  new  tissue  cylinder 
used  as  a  substitute  tunnel  for  the  tendon  threaded  through  it. 

It  would  seem  logical  to  attempt  application  of  this  procedure  to  the  creation 
of  autogenic  substitutes  for  blood  vessels.  It  is  possible  that  this  method  may 
apply  to  bile  duct,  dural,  urinary  bladder  and  ureteral  defects,  as  well.  The 
initial  problem  is  the  establishment  of  a  technique  for  the  constant  production 
of  a  tissue  adaptable  to  these  proposed  uses. 

Eiken  and  Xorden  have  reported  their  experimental  method  of  using  pre- 
formed autologous  connective  tissue  grafts  (polyethylene,  polyvinylchloride)  in 

arterial  defects  (9). 

METHOD 

Multiple  incisions  were  made  into  the  shaven  backs  of  large  (16  to  20  Kg) 

mongrel  dogs  under  intravenous  nembutal  anesthesia.  The  procedures  were 
performed  under  aseptic  conditions.  The  various  materials  listed  in  Tal)le  I 

were  placed  in  .subcutaneous  pockets  away  from  the  lines  of  incision.  At  in- 
tervals of  106  to  157  days,  the  dogs  were  sacrificed  and  the  wound  areas  ablated 

in  toto  so  as  to  permit  careful  examination. 

From  the  Department  of  Surgery,  The  Mount  Sinai  Hospital,  New  York,  N.Y. 
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In  one  dog,  the  cylindrical  membrane  resulting  from  a  vitallium  rod  was 

placed  into  a  defect  of  the  external  jugular  vein  by  suture  anastomosis  (Fig.  la, 
lb). 

RESULTS 

One  wound  became  infected.  This  contained  the  glass  tube.  Sufficiently  severe 
foreign  body  reactions  to  result  in  extrusion  occurred  with  the  iron,  wood,  and 
iodinated  wooden  rods. 

Encapsulation  with  a  translucent  membrane  containing  many  inflammatory 
cells  was  found  about  the  polyethylene  tube  and  steel  rod.  A  few  cc  of  clear 
fluid  were  present. 

A  teflon  tube,  vitallium  and  tantalum  rods  were  surrounded  by  a  transparent 
membrane  containing  a  few  drops  of  limpid  fluitl  (Fig.  2).  This  membrane  could 

be  dissected  into  an  inner  lining  resembling  pleura  or  peritoneum  and  a  heavier, 

TABLE  I 

Material 

Glass  
Wood  
Iodinated  wood 
Iron  
Bullet  

Polyethj-lene .  . 
Steel   
Vitallium  
Tantalum  
Teflon  

Tissue  reaction 

Infected  wound 

E.Ktruded  from  wound 

Heavy  membrane  abovit  bullet 

Smooth  membrane  1-3  cc  clear  fluid 

Transparent  membrane  (2  layer.i)  as  a 
capsule  containing  few  (Iroi)s  of  limpid 
fluid 

homogenous,  outer  coat  (Fig.  3).  On  microscopic  section,  the  capsule  is  seen 
to  consist  of  rather  dense  acellular,  fibrous  tissue  with  areas  of  hyalinization 
(Fig.  4a,  4b).  While  no  distinct  lining  is  found,  a  smooth  inner  surface  is  formed 
by  fd)roblasts  aligned  in  parallel  fashion  around  the  lumen. 

Dr.  Willy  Mautner,  pathologist,  noted  that  the  capsule  about  the  teflon  closely 
resembled  that  found  in  the  tantalum  si)ecimen  with  three  exce])tions.  First,  the 

teflon  envelope  was  only  one-third  as  thick;  second,  there  were  focal  areas  of 
chronic  inflammatory  exudate;  and,  finally,  the  inner  surface  showed  areas  of 
marked  cellular  proliferation  which  were  absent  in  the  tantalum  specimen. 

Placement  of  the  vitallium  capsule  into  the  jugular  vein  defect  was  easily 
performed.  The  membrane  held  sutures  at  least  as  well  as  the  vein  wall  and 
its  tensile  strength  was  more  than  enough  to  render  the  procetlure  an  easy, 
technical  performance. 

COMMENT 

It  is  evident  from  these  observations  that  a  method  is  now  available  for  the 

creation  of  connective  tissue  grafts  of  various  sizes  and  shapes.  The  cellular 



524 LESTER  BLUM  AXD  BERNARD  E.  HERMAN 

B 

Fig.  la.  Cylindrical  mtmljiauo  (deiived  from  vitallium)  being  sutured  as  graft 
vein  defect. 

Fig.  lb.  Membrane  graft  carrying  venous  blood. 
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Fin.  2.  Teflon  tube  freed  from  its  membrane. 

Fig.  3.  Outer  layer  of  membrane  dis.sected  from  inner  layer  enveloping  teflon  tube. 

composition  can  be  made  to  vary  by  the  nature  of  the  .-^tent  tu^ed  to  stinuihite 

its  formation.  Further  studies  of  the  physical  and  biologic  characteristics  of 

this  autogenic  tissue  are  obviously  in  order.  The  response  of  such  a  fibroblastic 

membrane  to  the  varying  environment  of  the  cardiovascular  tree,  biliary  and 
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urinary  systems  without  the  complication  of  antigenic  reaction,  offers  an  inter- 
esting prospect. 

The  timetable  of  tissue  formation  needs  more  study.  Our  results  suggest  that 

Fig.  4a.  Low  power  section  of  tantalum  envelope  .showing  acelliilar  fibrous  tissue. 
Fig.  4b.  High  power  view  of  tantaUim  capsule  showing  fibroblasts  in  parallel  about  lumen. 

the  desired  effect  can  be  obtained  in  about  one  hundred  days.  It  should  be 

unnecessary  to  add  that  any  type  of  infection  destroys  the  endeavor. 

SL'MMARY 

A  method  of  producing  a  smooth  sheath  of  fibroblastic  connective  tissue 
in  the  experimental  animal  is  described. 
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The  cellular  and  physical  characteristics  of  this  tissue  suggest  its  application 
in  bridging  defects  in  blood  vessels,  bile  ducts,  urinary  bladder  and  ureter. 

The  technique  permits  the  formation  of  autografts  of  the  desired  size  and 
shape. 
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Polyarthritis,  Fever  and  Late  Oxset  of  Pulmonary  Fixdixgs 
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FEXTOX  SCHAFFXER,  M.D. 

Xew  York,  .V.F. 

A  72  year  old  Xegro  laborer  was  admitted  to  The  ̂ Mount  Sinai  Hospital  com- 
plaining of  polyarthritis  for  two  months.  It  began  in  the  ankles  with  swelling, 

pain  on  motion  and  morning  stiffness.  Within  a  few  days  his  knees  and  then  his 
hands  began  to  bother  him.  About  the  same  time  he  began  to  notice  shortness 
of  breath  on  extertion.  He  was  seen  in  an  outpatient  clinic  where  he  was  given 

pills  for  his  arthritis  and  for  his  heart.  These  produced  a  14  pound  weight  loss 
and  improvement  in  his  symptoms.  Because  of  swelling  of  his  eyelids,  he  came 
to  the  hospital  and  was  found  to  have  a  hemoglobin  level  of  8.0  Gvl\%  for  which 
he  was  admitted.  Past  history  included  a  left  orchidectomy  following  scrotal 

trauma  15  years  earlier,  and  pneumonia  many  years  ago.  Careful  system  review 

was  others\'ise  completely  negative. 

On  examination  his  temperature  was  100°,  pulse  92/min.  and  blood  pressure 
128/70.  The  patient  had  periorbital  edema,  mild  vascular  changes  in  the  optic 

fundi,  poor  oral  hygiene,  postnasal  drip,  .small  shotty  axillary'  lymph  nodes, 
and  slight  enlargement  of  the  heart  to  the  left  with  a  grade  II  systolic  murmur 
heard  over  the  entire  precordium.  The  lungs  were  clear,  the  neck  veins  were 
not  distended,  the  liver  was  not  enlarged  and  no  edema  was  present.  The  spleen 
was  felt  one  fingerbreadth  below  the  left  costal  margin.  Crepitation  was  felt 
in  both  knees  and  fluid  was  detected  in  the  left  one.  The  fingers  and  toes  showed 
moderate  clubbing. 

Urinalyses  were  repeatedly  negative.  The  hemoglobin  was  9.2  Gm9c  and  all 
electrophoretically  type  A.  The  hemoglobin  later  fluctuated  from  7.0  to  10.2 

Gm%  with  the  hematocrit  ranging  from  27  to  ZV^c .  The  white  blood  count  was 
6,0o0/mm^  and  rose  as  high  as  11,600/mm^.  Differential  counts  were  normal 
except  for  atj^pical  lymphocytes  up  to  10%  and  monocytes  up  to  10%.  Sedimenta- 

tion rate  was  100  mm/hr.  or  higher.  BUN,  blood  sugar,  electrolytes,  bilirubin, 
cholesterol,  alkaline  and  acid  phosphatase,  creatinine,  uric  acid,  transaminase, 

protein  bound  iodine,  bromsulphalein  retention,  haptoglobulin  and  iron  binding 
capacity  were  all  normal  although  the  serum  iron  was  low.  Stool  guaiacs. 

Coombs  test,  tuberculin  test,  fungal  skin  tests,  LE  preparations,  blood  cultures, 

febrile  and  heterophile  agglutinins,  viral  agglutinins,  serological  tests  for  trichi- 
nosis, Wasserman  reaction  and  Brucella  agglutinins  were  all  negative.  The  bone 

marrow  contained  10%  mature  plasma  cells  but  was  otherwise  normal.  Serum 
albumin  was  2.0  Gm%  and  globulin  5.7  Gm%,  cephalin  flocculation  4+,  thymol 
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turbidity  12.9  units,  C-reactivc  protein  3+  and  latpx  fixation  1:1280.  Paper 
electrophoresis  revealed  increased  alpha  2  globulin  and  diffusely  increased 
gamma  globulin.  White  cell  alkaline  phosphatase  was  high,  a  finding  consistent 
with  acute  inflammation.  The  synovial  fluid  in  the  loft  knee  had  3.3  Om% 
protein.  A  glucose  tolerance  test  was  flattened  with  reduced  serum  vitamin  A 

and  carotene  levels  and  low  D-xylose  excretion. 
X-rays  of  the  hands  indicated  changes  compatible  with  rheumatoid  arthritis. 

Chest  x-ray  showed  slight  enlargement  of  the  heart  with  some  dilatation  and 
tortuosity  of  the  aorta.  Barium  enema,  small  bowel  studies  and  intravenous 

pyelogram  were  normal.  No  significant  abnormality  was  seen  on  an  electro- 
cardiogram. A  skin  and  muscle  biopsy  showed  normal  skin  but  vasculitis  in  the 

muscle. 

The  patient  remained  in  the  hosi)ital  for  fifty  days,  dm-ing  which  time  his 

temperature  fluctuated  from  99°  to  102°.  Other  joints  transiently  l)ecame  hot, 
swollen  and  tender.  Many  groups  saw  the  patient  in  consultation  and  no  addi- 

tional findings  were  elicited.  The  skin  and  muscle  biopsy  site  failed  to  heal.  The 
patient  was  treated  only  with  salicylates,  antacids  and  iron,  with  no  change  in 
his  symptoms  or  signs.  On  the  43rd  hospital  day,  ankle  and  leg  edema  was  noted 

without  dysi)nea.  Fine  inspiratory  rales  wei-e  heai'd  with  decreased  breath 
sounds.  Chest  x-ray  revealed  diffuse  interstitial  infiltration  in  the  right  lung 
field  and  somewhat  less  on  the  left  side.  The  aortic  knob  was  noted  to  be 

prominent.  Fever  rose  to  102.4°  and  the  patient  developed  a  nonjiroductive 
cough.  Antibiotics  were  given  without  effect.  A  white  l)lood  count  was  11,300/ 

mm'*  with  a  left  shift,  and  venous  pressure  was  90  mm.  On  the  49th  hospital 
day,  he  felt  weaker  and  was  short  of  breath,  and  rales  in  the  chest  had  increased 

although  his  pulse  rate  was  never  over  100 'min.  An  electrocardiogram  showed 
only  a  few  premature  atrial  contractions  but  was  otherwise  unchanged.  Early 
on  the  morning  of  the  50th  day,  he  became  restless  and  hypotensive,  and  expired 

quickly. 

Dr.  Louis  E.  Siltzbach* :  In  trying  to  put  this  together,  I  think  this  man  prob- 
ably had  rheumatoid  arthritis.  He  had  the  typical  findings  of  migratory  red 

hot  joints  and  a  latex  fixation  of  1:1208.  He  also  had  certain  protein  changes 
including  elevation  of  his  serum  globulins  which  are  part  of  the  phase  reaction  in 

rheumatoid  arthritis  and  one  could  perhaps  also  exjjlain  the  anemia  by  rheuma- 
toid arthritis  as  well.  He  had  many  negative  findings.  The  x-ray  of  the  hands  was 

thought  to  be  consistent  with  this  diagnosis.  However,  this  leaves  much  to  be 
elucidated  because  it  is  a  little  difficult  to  explain  the  periorbital  edema  with  no 
albumin  in  the  urine.  The  absence  of  hepatomegaly  rules  out  the  possibility  of 
superimposed  amyloid,  which  could  have  explained  the  malabsorption  syndrome. 
I  wonder,  though,  about  secondary  amyloidosis,  if  we  put  quotes  around  the 

word  "secondary,"  in  rheumatoid  arthritis  of  this  short  duration.  I  would  think 
it  unlikely.  Rather,  it  would  have  to  be  a  chronic,  deforming  rheumatoid  arthritis 
that  would  permit  enough  amyloid  to  be  deposited  in  the  bowel  to  produce  a 
malabsorption  syndrome,  and  at  the  same  time  keep  the  patient  free  of  any 
alimentary  difficulty,  as  in  this  patient. 

*  Attending  Physician  for  Tlioracic  Di.<ease.s,  The  Mount  Sinai  Hospital,  New  York. 
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We  know  that  brucellosis  can  produce  joint  difficulties.  A  brucella  agglutina- 
tion test  was  negative,  and  we  have  no  reason  to  believe  that  this  man  had 

brucellosis. 

In  a  Negro  of  seventy  years  of  age,  who  has  a  febrile  disease,  one  must  always 
think  of  superimposed  miliaiy  tuberculosis.  We  do  not  find  any  evidence  of  this 

in  the  x-ray  films  but  we  know  that  people  still  die  with  miliary  tuberculosis. 
This  man  had  a  negative  tuberculin  test,  but  that  does  not  rule  it  out,  because 

patients  may  lose  their  tuberculin  sensitivity  when  they  die  of  miliary  tubercu- 
losis. However,  there  is  not  really  very  much  to  support  this  diagnosis  in  any 

other  way.  He  did  not  have,  for  example,  steroid  therapy  which  might  have 

caused  a  flare-up  of  inactive  tuberculosis. 

One  diagnosis  that  suggested  itself  is  that  very  elusive  concept  of  Poncet's 
rheumatism,  or  tuberculosis  with  a  rheumatoid-like  picture.  I  believe  that 
perhaps  these  are  patients  with  tuberculosis  who  also  had  rheumatoid  arthritis. 

We  did  not  have  the  latex  fixation  test  in  those  days  to  help  us  with  the  diag- 
nosis. 

This  man  had  some  heart  failure  terminally  which  could  be  very  well  ex- 
plained by  arteriosclerotic  heart  disease,  and  I  am  really  left  with  a  single 

diagnosis  of  rheumatoid  arthritis.  I  shall  endeavor  to  invoke  this  etiology  to 
explain  the  findings  in  the  lung  on  that  basis. 

In  looking  at  these  lungs,  we  find  interstitial  infiltrations  which  occurred  while 
the  patient  was  under  observation.  Of  all  the  interstitial  infiltrations  which  lead 
to  such  a  quick  termination,  the  rheumatoid  ones  are  described  as  occurring  latest 
in  the  disease.  Those  people  who  believe  that  there  is  such  a  thing  as  rheumatoid 
changes  in  the  lung,  and  I  am  one  of  them,  have  seen  that  this  comes  late  in  the 
disease.  Three  manifestations  interest  us  in  this  condition,  and  two  of  them  are 
absent  here.  More  and  more  we  see  right  and  left  pleural  effusions  in  patients 
with  rheumatoid  arthritis.  This  is  very  useful  in  differentiating  such  cases  from 

those  with  the  Hamman-Rich  syndrome,  because  in  the  Hamman-Rich  syn- 
drome one  does  not  have  pleural  effusions  except  in  the  very  terminal  state,  as  a 

result  of  heart  failure.  Where  the  lesions  of  rheumatoid  arthritis  were  found  in 

the  lung,  pleural  effusions  were  noted  in  as  high  as  fifty  per  cent  of  such  cases. 
These  pleural  effusions  are  rather  interesting.  They  are  exudates,  and  for  some 
reason  that  is  not  clear,  they  have  a  low  sugar  content  and  a  fairly  high  protein 
content,  which  reminds  one  of  the  pleural  effusions  of  tuberculosis.  Pleural 
effusion  is  one  manifestation  that  is  absent  here. 

The  second  manifestation,  which  is  much  less  common,  is  the  development 

of  nodules  in  the  lung.  These  nodules  are  the  pulmonarj-  representation  of  what 
one  finds  in  the  subcutaneous  tissues.  They  have  a  rather  characteristic  histo- 

logic appearance  with  a  center  of  eosinophilic  staining  fibrinoid  surrounded  by 
histiocytes  and  lymphocytes.  Cavities  are  also  found  in  some  patients  but  not 
often  in  this  country.  We  find  them  more  frequently,  however,  in  patients  who 
have  been  exposed  to  indu.strial  dusts,  anthracosis  and  silicosis.  It  is  called 

Caplan's  syndrome,  after  the  man  who  first  described  it,  and  is  a  condition  in 
which  the  patient  may  have  evidence  of  rheumatoid  arthritis  and  silicosis  ( 1 ) . 
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Caplan  noted  that  some  patients  with  nodules  in  the  lungs,  which  he  thought  were 

tuberculous,  had  rheumatoid  arthritis.  \Miik'  it  occurs  in  this  country,  it  has 
not  been  found  as  frequently  as  Gough  and  his  associates  in  Wales  liavc  de- 

scribed it  (2j. 
The  last  manifestation  of  rheumatoid  disease  of  the  lung  is  interstitial  fibrosis. 

When  Hamman  and  Rich  first  described  acute  idiopathic  interstitial  fibrosis  (3) , 
three  out  of  their  four  cases  occurred  very  acutely.  We  do  not  see  as  much  acute 

Hamman-Rich  syndrome  now  as  we  did  in  the  past.  Our  explanation  is  that 
perhaps  these  patients  really  had  chronic  interstitial  infiltrations  and  wliat  we 
saw  were  acute  and  terminal  manifestations  of  the  chronic  condition.  I  do  not 

think  that  is  quite  the  same  situation  in  rheumatoid  lung  disease  which  I  con- 
sider to  be  somewhat  more  fluctuating  and  not  so  inexorable  as  the  Hamman- 

Rich  syndrome.  The  interstitial  changes  in  rheumatoid  arthritis  seem  to  me  to 

be  nmch  more  responsive  to  steroids.  Radiologic  resolution  occurs  nuich  more 

readily  in  that  type  of  patient  than  it  does  in  the  Hamman-Rich  syndrome, 
where  the  response  is  quite  poor. 

Therefore,  the  third  manifestation,  and  this  is  the  one  perhaps  we  should  be 

thinking  of  most  here,  has  occurred  in  a  man  who  during  the  course  of  rheuma- 
toid arthritis  has  laid  down  abnormal  interstitium  of  his  lung  characterized 

usually  by  some  fibrinoid  deposits  and  by  some  vasculitis.  This  condition  in- 

cidentally may  have  been  mirrored  in  this  man's  muscles  because  he  also  had  a 
vasculitis  there.  Vascular  lesions  in  rheumatoid  arthritis  have  been  found  in  a 

fair  number  of  patients.  However,  when  one  takes  into  account  the  huge  number 
of  patients  with  rheumatoid  arthritis,  the  incidence  of  these  vascular  lesions  is 
not  great. 

I  do  not  understand  what  caused  the  jjatient's  edema  but  I  think  it  is  not  very 
important.  I  do  not  quite  understand  what  caused  the  malabsorption  syndrome, 
which  is  more  important.  ̂ Malabsorption  cannot  be  ascribed  to  vasculitis  in  the 
bowel  secondaiy  to  the  arteritis  of  rheumatoid  arthritis.  I  would  have  expected 
that  such  a  patient  would  have  blood  in  his  stool  and  would  have  some  bowel 
difficulty. 

Dr.  Alexander  B.  Gutman*:  What  bothered  me  was  the  short  duration  of 
the  rheumatoid  arthritis  which  developed  two  months  prior  to  admission  to  the 
hospital  and  which  apparently  was  the  first  indication  of  any  polyarthritis.  To 
imagine  that  so  much  disease  developed  associated  with  rheumatoid  arthritis  is 
diflficult. 

I  also  was  puzzled  by  a  serum  globulin  of  5.7  Gm%  which  is  very  high.  To  be 
sure,  hyperglobulinemia  occurs  in  rheumatoid  arthritis,  but  usually  late,  when 
there  are  severe  and  permanent  changes.  The  only  severe  joint  manifestation 
that  he  had  was  in  the  right  knee,  which  was  crepitant,  and  I  thought  it  was 

probably  as  much  due  to  osteoarthritis  as  to  rheumatoid  arthritis.  The  alterna- 
tive possibility  which  you  have  considered,  namely,  that  he  began  with  pulmo- 
nary disease,  even  though  this  is  not  very  evident  in  the  x-ray  films,  and  then 

the  kind  of  arthritis  that  one  sees  associated  with  chronic  interstitial  fibrosis 

*  Director,  Department  of  Medicine,  The  Mount  Sinai  Hospital,  New  Yoik. 
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developed,  would  presume  that  he  had  pulmonary  fibrosis  much  longer  than 
he  had  symptoms.  Perhaps  his  emphysema  is  an  indication  of  just  that. 

Dr.  Siltzbach:  I  was  troubled  by  the  very  rapid  onset  and  the  termination  of 

his  illness.  The  high  globulin  also  bothered  me  but  I  decided  that  I  had  no  al- 
ternative explanation. 

Actually,  the  differentiation  between  acute  Hamman-Rich  syndrome  with 
joint  manifestations  and  rheumatoid  arthritis  is  extremely  difficult.  We  have 

recently  studied  25  cases  of  Hamman-Rich  disease  and  we  never  saw  one  quite 
like  this.  All  of  our  cases  had  a  negative  latex  fixation  test  and  this  man,  as  you 
know,  had  a  titer  of  1 : 1280.  I  may  be  putting  too  much  stress  on  that  finding, 
but  I  think  it  is  rather  significant. 

The  relation  of  Hamman-Rich  syndrome  to  joint  pains  is  one  which  is  quite 
troubling  because  about  one-fourth  of  patients  with  what  we  call  chronic  inter- 

stitial idiopathic  pulmonary  fibrosis  do  get  joint  pains.  They  also  have  clubbing, 
which  this  man  had.  However,  I  am  unwilling  to  say  that  this  was  a  classical 

Hamman-Rich  syndrome  with  joint  pains,  primarily  because  I  have  never  seen 
this  type  of  rapid  development  from  normal  appearing  lungs,  joint  pains  or  no 

joint  pains.  I  would  think,  too,  that  emphysema  would  not  be  a  particular  indica- 
tion of  interstitial  fibrosis  because  in  general  patients  who  have  had  idiopathic 

interstitial  fibrosis  for  any  length  of  time  miniaturize  their  lungs  rather  than 
expand  them.  They  have  all  the  restrictive  phenomena  rather  than  blocking  of 
bronchioles  to  account  for  respiratory  difficulty. 

Di\  Gutman:  I  would  like  to  make  one  other  comment.  The  serum  albumin 

was  extremely  low,  2  Gm%.  This  was  not  due  to  loss  in  the  urine,  which  would 
be  expected  if  amyloidosis  were  present.  I  find  it  hard  to  explain  the  absorptive 
difficulty  on  the  basis  of  amyloidosis.  However,  an  exudative  enteropathy  seems 
to  be  a  possible  avenue  of  loss  of  protein.  Hypoalbuminemia  might  very  well 
account  for  the  periorbital  edema  which  persisted.  I  do  not  know  how  to  relate 
it  to  the  other  diseases  that  he  had.  The  only  other  possibility  is  that  he  had 
liver  disease.  There  was  never  any  evidence  of  cirrhosis  to  account  for  the 
hypoalbuminemia  and  the  hyperglobulinemia. 

Dr.  Siltzbach:  A  gastrointestinal  series  did  not  show  any  abnormality.  I  do 
not  know  whether  one  can  lose  a  lot  of  albumin  through  the  gut  and  not  have  any 
bowel  symptoms  at  all. 

Dr.  Gutman:  There  can  be  severe  loss  of  proteins  through  the  gut,  which  can 

produce  hypoalbuminemia  with  no  clinical  roentgenological  evidences  in  intesti- 
nal disease. 

Question:  Dr.  Gutman,  has  that  not  been  described  in  Sjogren's  syndrome, 
in  which  rheumatoid  arthritis  frequently  occurs? 

Dr.  Gutman:  Yes.  In  this  disease  excess  19S  macroglobulin  is  in  the  circula- 
tion and  it  has  been  suggested  that  this  forms  a  sludge  which  is  caught  in  the 

capillaries  of  the  lung  and  produces  pulmonary  fibrosis.  While  this  seems  a  little 
naive  and  would  have  to  involve  very  small  capillaries,  if  the  macroglobulin  did 
tend  to  precipitate,  it  is  conceivable  that  it  would  occur  in  the  lungs,  where  the 

circulation  time  may  be  a  little  slower.  Unfortunately,  the  gamma  globulin  is  de- 
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sc'i'ihi'd  on  clcclioijlioiTsis  as  diffiif^cly  iiUTcasi'd  and  did  not  >lio\v  a  pt'ak  to 
suggest  that  excess  niaci-ogloljulins  were  present.  They  were  |)resent,  however, 
because  they  i)roduced  the  Iiigh  hitex  fixation  titer. 

/)/■.  Emanuel  Rubin* :  I  would  hlce  to  thank  Dr.  Siltzhach  and  Dr.  Ciutnian 

Fifi.  1.  SiM  lion  of  iiHisclo  showing  focii.s  of  infiMininatory  cells.  Honiatoxylin-cosin  X  450. 

for  an  ilhnninating  diseu.'^sion  tliat  I  feel  does  full  justice  to  the  very  interesting 
pathology  of  this  case. 

In  the  muscle  hiopsy,  a  vessel  was  seen  with  a  snuidgy  wall  and  a  few  inflam- 
matory cells  around  it.  This  was  reported  as  a  vasculitis,  hut  was  entirely  non- 

specific. At  autopsy  we  found  an  arteritis  in  many  muscles,  with  many  plasma 
cells  around  the  vessels.  Also  diffusely  si)read  throughout  the  nniscles  were  many 

*  .\.ssist.int  .Vttciuliiifj  Fatliologi.st,  The  Mount  Sinai  Hosi)ital,  Xfw  York. 
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inflammatory  cells,  including  numerous  polymorphonuclear  leukocytes,  indicat- 
ing an  acute  myositis  (Fig.  1).  We  also  found  numerous  macrophages,  indicating 

that  this  myositis  was  probably  present  for  some  time,  but  was  still  an  active 

process. 
In  the  knee  Joint  we  saw  vascularization  and  numerous  inflammatory  cells 

scattered  throughout.  On  closer  inspection,  most  of  them  were  classic  plasma 
cells.  We  wondered  whether  this  was  rheumatoid  arthritis,  and  in  order  to  solve 

this  problem  we  turned  to  our  immunocytochemist.  Dr.  Koffler,  who  very  kindly 
examined  several  sections  using  the  fluoresceinated  antibody  technique.  Using 

fluoresceinated  antimacroglobulin,  many  of  the  plasma  cells  were  shown  to  con- 
tain macroglobulin  (Fig.  2) .  We  believe  that  this  corresponds  to  the  latex  fixation 

factor  which  was  found  clinically.  Thus,  I  think  we  can  definitely  say  that  this 
man  had  rheumatoid  arthritis. 

The  spleen  was  about  twice  the  normal  size  and  was  moderately  soft.  It  also 
contained  large  numbers  of  plasma  cells,  some  of  which  were  large  and  polyploid. 
^Macroglobulin  was  demonstrated  in  some  of  these  cells  while  others  contained 
normal  7S  gamma  globulin. 
Many  plasma  cells  were  scattered  throughout  the  lymph  nodes,  where  they 

appeared  to  be  the  predominant  cell  type.  We  found  these  cells  also  elaborating 
the  same  abnormal  protein  which  we  relate  to  the  rheumatoid  factor.  There  was 
also  a  diffuse  plasmacytosis  in  the  bone  marrow. 

This  man,  then,  had  rheumatoid  arthritis  with  a  generalized  plasmacytosis, 
and  increased  production  of  both  gamma  globulins  and  macroglobulins. 
When  we  examined  the  kidneys,  botli  were  enlarged,  the  left  weighing  210 

grams  and  the  right  260  grams.  There  was  an  early  membranous  glomerulitis, 
which  apparently  was  not  important  clinically,  since,  no  albumin  was  found  in 

the  urine.  However,  we  did  find  an  active  interstitial  nephritis  with  many  in- 
flammatory cells,  most  of  which  were  plasma  cells. 

Wliile  the  lieart  was  only  moderately  enlarged  on  x-ray,  it  weighed  610  grams, 
which  is  about  twice  normal.  Both  ventricles  were  hypertrophied.  We  wondered 

what  could  account  for  this  tremendous  hyi)ertrophy  in  the  absence  of  hyperten- 
sion. We  found  a  diffuse  fibrosis  of  the  myocardium,  which  could  have  been 

ischemic  in  origin,  as  the  result  of  arteriosclerotic  heart  disease  (Fig.  3).  This 

fibrosis  was  diffusely  spread  tliroughout  the  myocardium,  surrounding  myo- 
cardial fibers.  However,  the  coronary  arteries  were  entirely  normal.  Nowhere 

was  there  any  narrowing  or  occlusion.  However,  we  did  find  various  stages  of 
myocarditis  (Fig.  4),  from  acute  necrosis  with  numerous  plasma  cells  and 
mononuclear  cells,  to  early  fibrosis  where  the  myocardial  fibers  had  disappeared, 
to  still  older  stages  with  fibroblasts  and  a  more  advanced  organization  of  the 

affected  areas.  Tlius,  we  have  acute  and  chronic  myocarditis  witli  diffuse  myo- 
cardial fibrosis. 

We  found  old  arteritis  in  the  heart  which  was  evidence  of  a  process  which  had 

been  going  on  for  a  considerable  time  before  the  onset  of  any  symptoms.  Peri- 
carditis in  wliich  numerous  plasma  cells  participated  was  also  present. 

The  lungs  were  very  large,  the  right  lung  weighing  1300  grams  and  the  left 
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Fig.  2.  Fhioiesccnce  pliotoiiiicrosraph  of  section  of  synovial  membrane  after  treatment 
with  fliioresceinated  antimacroijlohulin.  Fluorescent  cells  (arrows)  are  jjlasma  cells  con- 

taining macrotilobulin  X  600. 
Fig.  3.  Section  of  heart  showing  myocardial  fibrosis.  Chromotrope  aniline  blue  X  150. 

Fig.  4.  Section  of  myocardium  showing  myocarditis.  Heniatoxylin-eosin  X  450. 



536 CLINICO-PATHOLOGICAL  CONFERENXE 

1100  grams.  It  would  be  unusual  to  find  this  solely  on  the  basis  of  pulmonary 
edema. 

Microscopically,  there  was  diffuse  fibrosis  throughout  the  lungs,  but  the 
fibrosis  was  entirely  interstitial  (Fig.  5).  The  alveoli  were  somewhat  enlarged, 

and  the  alveolar  epithelium  which  is  usually  very  flat  was  changed  to  a  colum- 
nar type  I  Fig.  6 ) .  The  septa  were  diffusely  thickened  due  to  an  increase  in 

reticulum  fibers. 

In  other  areas  there  was  organization  within  alveoli  in  addition  to  the  purely 
interstitial  fibrosis.  In  some  places  there  was  merging  or  consolidation  of  the 

Fig.  5.  Section  of  lung  siiowing  diffu.se  inter.stitial  fibrosis.  Chiomotiope  aniline  blue  X  150. 

fibrotic  areas  so  that  these  areas  were  almost  completely  airless  and  replaced  by 

fibrous  tissue.  In  the  septa  we  found  a  pronounced  inflammatory  reaction  charac- 
terized by  the  same  plasma  cells  that  were  seen  in  other  organs  (Fig.  7).  In 

other  areas  we  saw  typical  fibroblasts  proliferating  within  the  interstitial  septa. 
Active  phagocytes,  containing  PAS  positive  material,  were  also  present.  Thus 
the  lung  revealed  cells  which  were  producing  protein,  cells  forming  fibers,  and 
cells  acting  as  phagocytes,  indicating  that  all  the  elements  of  the  mesenchyma 
had  become  hyperactive  in  the  lung.  In  areas  the  process  was  considerably  older 
and  relatively  hypocellular. 

I  think  we  can  safely  say  that  these  changes  must  have  antedated  the  acute 
onset  of  symptoms  and  radiologic  findings  which  were  evident  in  the  clinical 
history.  In  some  areas  large  emphysematous  alveoli  were  filled  with  a  peculiar 

protein-rich  edema  fluid,  which  in  some  areas  was  coagulated  along  the  borders 
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of  the  alveoli  in  the  form  of  a  hyaline  membrane.  The  pulmonary  artery  branches 
showed  reduplication  of  the  elastic  fibers  and  intimal  proliferation  antl  fibrosis 
indicative  of  early  pulmonary  hypertension. 

I  do  not  know  whether  tlie  cardiac  hypertrophy  and  fil)rosis  were  solely  on  the 
basis  of  myocartlitis.  You  may  remember  that  Dr.  Zak  recently  presented  a 

case  of  a  young  Negro  man  with  rheumatoid  artlu'itis  who  also  had  an  enlarged 

Fig.  6.  Section  ui  lnuu  showing  lohiiunai'  alveolar  i.))illic  liuin.  Hciiiato.xylin-oosin  X  240. 

heart  with  no  apparent  cause  (4j.  This  was  categorized  as  idiopathic  cardiac 
hypertrophy  in  the  presence  of  rheumatoid  arthritis,  or  cardiac  hypertrophy  of 
unknown  cause.  Here  is  a  second  case  of  a  Negro  man  with  rheumatoid  arthritis 
who  also  had  a  large  heart. 

The  lung  was  definitely  the  site  of  acute  diffuse  interstitial  fibrosis.  Nowhere 
were  there  any  rheumatoid  nodules.  Nowhere  was  there  necrosis  or  palisading, 

and  I  cannot  relate  these  morphologic  findings  to  any  specific  disease.  It  resem- 
bles the  diffuse  interstitial  fibrosis  found  in  scleroderma  or  lupus  erythematosus 
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or  after  viral  pneumonias.  The  intestinal  tract  here  was  morphologically  normal. 
We  were  unable  to  demonstrate  any  disease  of  the  intestine.  At  postmortem 
autolytic  changes  of  the  intestinal  mucosa  are  often  severe,  and  the  subtle 
changes  of  sprue  or  other  malabsorptive  syndromes  are  not  always  evident. 

This  was  a  generalized  disease  and  was  associated  with  acute  diffuse  inter- 

stitial fibrosis  of  the  lung.  I  think  it  is  entirely  con-ect  to  call  this  the  Hamman- 
Rich  syndrome  if  we  relate  it  to  the  original  cases  described  by  Hamman  and 

Rich.  In  the  original  four  cases,  the  longest  survival  was  six  months  and  one  pa- 
tient died  one  month  after  the  onset  of  the  symptoms. 

This  patient  probably  had  congestive  failure  on  the  basis  of  cardiac  hyper- 

4..         ̂   ̂  

Fig.  7.  Seftion  of  hing  showing  inflammatoiy  reaction  composed  of  plasma  cells,  macro- 
phages and  fibroblasts.  Note  poh-ploid  plasma  cell  (arrow). 

trophy  and  myocarditis,  which  added  to  his  troubles.  He  had  an  interstitial 
nephritis  and  had  he  lived  longer,  he  probably  would  have  had  renal  symptoms. 

An  associated  finding,  which  was  not  clinically  noteworthy,  was  generalized 
myositis.  He  also  had  a  generalized  plasmacytosis,  these  pla.sma  cells  producing 
increased  gamma  globulin  and  macroglobulins  which  were  responsible  for  the 
positive  latex  fixation. 

In  summary,  while  this  patient  had  rheumatoid  arthritis.  I  think  it  would  be 

incorrect  to  label  the  over-all  disease  rheumatoid  arthritis,  because  the  arthritis 
was  one  of  its  minor  manifestations  and  certainly  had  no  effect  on  the  clinical 
course.  I  would  prefer  the  term  generalized  rheumatoid  disease. 
We  are  fortunate  in  having  with  us  Dr.  Eli  Rubin,  no  relation  of  mine,  who 

has  written  extensively  on  diseases  of  the  chest  and  particularly  on  diffuse  inter- 
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stitial  fibrosis  of  tho  lung  associated  with  rheumatoid  disease  [o).  I  should  like 
to  call  on  him  for  any  conunents  he  would  like  to  make. 

Dr.  Eli  II.  Rubin* :  To  me  tlie  important  thing  is  that  two  relatively  infre- 
quent syndromes,  rheumatoid  disease  and  the  Hanunan-Rich  syndrome,  were 

combined  in  a  ])atient  who  also  had  plasmacytosis.  \^■hen  several  syndromes 
occur  to<2;ether  in  a  single  patient,  it  is  much  moic  instructive'  than  studying 
dozens  of  cases  from  a  statistical  point  of  view. 
When  I  became  interesten  in  rheumatoid  lung  disea.se,  I  was  imi)ressed  by 

the  lung  findings  obtained  i)y  lung  biopsy  w'hich  were  indistinguishable  from 
those  in  the  Hamman-Rich  syndrome.  My  major  interest  has  been  the  correla- 

tion of  clinical  symjjtoms  and  signs  and  x-ray  and  lung  findings  in  the  two  dis- 
eases. 

Some  of  the  i)atients  with  the  Hanunan-Rich  .-syndrome  also  had  rlieumatoid 
symptoms  and  they  jjresented  a  combination  of  l)oth  diseases  that  was  very 

intriguing.  The  question  arose  whether  certain  forms  of  the  Hamman-Rich 
syntlromc  were  frustrated  forms  of  rheumatoid  tlisease  which  may  have  been 

generalized  at  one  time  but  attacked  the  lung  chiefly.  \\'e  have  this  analogy  in 
other  types  of  collagen  diseases.  Subsequently  the  idea  was  advanced  that  cer- 

tain forms  of  the  Hamman-Rich  syndrome,  particularly  the  acute  type,  were 
related  to  the  pulmonary  changes  in  rheumatoid  arthritis. 

It  is  very  rare  that  we  find  the  granulomas  of  rheumatoid  arthritis  within 
the  lung  or  in  the  pleura.  They  have  been  described  in  only  five  or  six  cases,  as 
Dr.  Siltzbach  mentioned.  Diffuse  interstitial  fibrosis  nnd  i)Ieural  effusions  have 
been  found.  Both  of  these  are  nonspecific.  In  this  instance,  occurring  together 
with  plasmacytosis,  it  may  indicate  an  inuiumological  background  of  l)oth 
syndromes.  Excejit  for  one  similar  case  in  the  Frencli  literature  of  a  young  girl 
i6l.  I  do  not  think  there  has  been  a  case  reported  jtist  of  this  type  that  is  so 
instructive. 

Dr.  Emanuel  Rubin:  Thank  you.  Dr.  Rubin.  I  would  like  to  add  two  things. 
Most  cases  in  the  literature  are  rheumatoid  arthritis  or  rheumatoid  disease  of 

relatively  short  duration.  Few  have  rheumatoid  arthritis  for  many  years  with 
a  sudden  superimposed  diffuse  interstitial  fil)rosis. 

The  second  point  is  that  in  a  pai)er  by  Sinclair  and  Cruikshank  on  the  visceral 
manifestations  of  rheumatoid  arthritis  (  7),  which  they  then  called  rheumatoid 

disease,  of  16  cases  five  had  a  myocarditis,  and  in  three  the  myocarditis  was  con- 
sidered to  be  the  cause  of  death.  It  is  important  to  think  of  myocarditis  as  an 

important  feature  of  this  disease. 

Dr.  Siltzbach:  One  can  get  a  distorted  impression  of  the  relationship  of  rheu- 
matoid arthritis  and  Hamman-Rich  disease  if  one  joins  the  group  of  lumpers  who 

are  now  putting  all  of  the  so-called  collagen  diseases  together.  Rather,  I  belong 
to  the  group  of  splitters.  I  still  think  that  it  is  important  to  try  to  keep  these 

diseases,  if  at  all  possible,  discrete  from  the  other.  Between  the  circle  of  the  pa- 
tients with  rheumatoid  arthritis  and  the  very  much  smaller  circle  of  pa- 

tients with  Hamman-Rich  syndrome,  there  will  be  a  penumbra,  and  we  will  have 

*  Attending  Phy.?if  ian,  Division  of  Pulmonar>-  Medicine,  Montefiore  Hospital,  New  York. 
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difficulties  in  trying  to  decide  into  which  group  one  fits.  One  of  the  important 

points  in  making  the  diagnosis  of  Hamman-Rich  syndrome  is  the  fact  that  at 
autopsy  there  is  no  evidence  of  generalized  disease.  Most  patients  fit  this  cate- 

gory, and  I  prefer.at  the  moment  to  try  to  keep  these  cases  apart. 
This  present  case  is  another  good  object  lesson  in  attempting  to  correlate  what 

is  found  in  the  x-ray  and  terminally  what  was  found  at  autopsy. 
Dr.  Gutman  raised  the  question  of  how  we  know  that  the  emphysema  was 

not  due  to  interstitial  fibrosis,  and  I  answered  rather  glibly  that  patients  with 

interstitial  fibrosis  usually  do  not  have  the  x-ray  type  of  picture.  The  older  and 
thicker  fibers  were  not  seen,  primarily  because  there  was  so  much  normal  lung 

for  the  x-rays  to  pass  through.  When  there  are  little  septa  or  little  strands  in  the 
lung  at  autopsy,  as  we  saw  in  this  case,  films  must  read  as  being  within  normal 
limits  for  a  70  year  old  man. 

Dr.  Eli  H.  Rubin:  I  would  like  to  make  one  additional  comment  about  the 

Hamman-Rich  syndrome  and  rheumatoid  disease.  I  recall  a  patient  with  sys- 
temic lupus  erythematosus  who  had  a  great  deal  of  steroid  treatment  and  needed 

oxygen  continuously.  The  patient  died  and  at  autopsy  the  only  significant  finding 

was  diffuse  interstitial  pulmonary  fibrosis  like  that  seen  in  the  Hamman-Rich 
syndrome,  without  any  other  evidence  of  systemic  lesions.  All  the  transient 

phenomena  that  had  occurred  during  life  in  the  patient  with  a  well-documented 
systemic  disease  had  disappeared.  Therefore,  when  we  see  a  patient  with  the 

Hamman-Rich  syndrome  it  does  not  necessarily  mean  that  it  is  a  primary  dis- 
ease localized  in  the  lungs.  We  also  have  the  analogy  in  other  conditions.  I  think 

that  a  number  of  patients  with  Hamman-Rich  syndrome  represent  the  pulmo- 

nary' manifestations  of  a  systemic  disease  about  which  we  know  little. 

Dr.  Emanuel  Rubin:  I  think  that  the  similarity  of  the  histological  appearance 
of  the  lungs,  the  heart,  the  joints  and  the  kidneys  would  suggest  a  common 
etiology  for  all,  but  the  question  is  unanswered. 

Final  diagnosis:  RHErM.\ToiD  dise.\.'<e  with:  .\crTE  diffuse  ixter.stiti.\l  fibro- 
sis OF  THE  LUNGS  ( H.AMMAX-RICH  SYNDROME);  MYOCARDITIS,  ACUTE  .AND  CHRONIC: 

INTERSTITIAL  NEPHRITIS;  RHEUMATOID  ARTHRITIS;  MYOSITIS,  GENTIRALIZED ;  AND 
PLASMACYTOSIS,  GENERALIZED. 
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New  York,  N.  Y. 

CASE  NO.  185 

A  forty-nine  year  old  female  was  admitted  to  the  hospital  with  a  three- 
month  history  of  pain  in  the  midback  radiating  down  both  legs  and  increasing 
weakness  in  the  lower  extremities.  The  patient  related  her  symptoms  to  a  fall 

at  which  time  she  hurt  her  left  arm  and  twisted  her  back.  Past  historj-  revealed 
no  contributory  data.  General  physical  examination  was  within  normal  limits. 
Neurologic  examination  revealed  early  paraparesis  of  the  lower  extremities  with 

hyperreflexia,  bilateral  Babinski  signs,  but  no  sensory  level.  Lumbar  puncture 

revealed  normal  pressure  and  manometries;  routine  laboratory  tests  of  spinal 
fluid  were  normal.  A  spinal  cord  abnormality  was  suspected  and  conventional 

radiographic  examination  of  the  spine  as  well  as  myelograi^hy  were  performed. 

Case  185.  Fig.  L  Antero-posterior  film  of  the  dorsal  spine  made  10  years  prior  to 
admission  shows  a  small  zone  of  irregular  lucency  creating  a  coarsened  trabecular 
pattern  in  the  left  half  of  the  body  of  D2  (arrow).  D9  is  normal  at  this  time. 

From  the  Department  of  Radiology,  The  Mount  Sinai  Hospital,  New  York,  X.  Y. 
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Conventional  films  of  the  dorsal  si)in('  showed  an  extensive  Iioneyconiheil 
appearance  to  the  trabecular  pattern  of  the  entire  body  of  1)2  (  Fi<!;.  2A  and  2Bl. 
The  anterior  i)ortion  of  the  left  side  of  the  neural  arch  and  the  left  tiansverse 
process  were  also  involved.  The  body  of  1)9  showed  a  similar  but  less  extensive 

process.  The  diaijnosis  of  heman<ii()ma  of  1)2  and  1)9  was  advanced.  Films  of 

the  dorsal  spine  made  ten  yeai-s  prioi'  to  admission  wei-e  i-eviewed  and  reveak'd 

Case  185.  Fig.  2.  A.  Antero-posterior  film  of  the  dorsal  spine  made  during  the 
current  admission  shows  an  extensive  honeycombed  appearance  to  the  trabecular 
pattern  of  the  entire  body  of  D2  (upper  arrows).  The  body  of  D9  shows  a  similar  but 
less  extensive  process  (lower  arrows). 

Case  185.  Fig.  2.  B.  Lateral  view  of  D2  at  the  same  time  also  reveals  the  changes 
in  the  vertebral  body. 

a  small  zone  of  coarsened  trabecular  ])attern  in  the  left  half  of  the  body  of  D2 
(Fig.  1 ).  It  was  felt  that  the  hemangioma  of  bono  was  i)resent  at  that  time  and 
had  increased  considerably  in  extent  in  the  intervening  period.  The  body  of  D9 
was  normal.  (The  indication  for  the  original  examination  is  not  known.  I 

^Myelography  was  performed  with  introduction  of  o])a(iue  material  via  the 
lumbar  route.  A  complete  block  of  the  cephalad  flow  of  opaque  material  was 

encountered  at  the  D2-3  level  with  the  patient  in  the  head-down  position.  The 

appearance  of  the  block  was  characteristic  of  an  extradural  lesion.  The  diag- 
nosis of  epidural  involvement  from  a  hemangioma  of  bone  was  advanced. 
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A  laminectomy  was  performed  extending  from  C7  to  D3.  The  bone  of  D2  was 

noted  to  be  softened  and  infiltrated  by  a  highly  vascularized  process.  The  epi- 
dural space  was  filled  with  extremely  vascular  tissue  apparently  extending 

from  the  adjacent  bone.  The  bone  itself  was  described  by  the  surgeon  as  "card- 
board-like" in  consistency.  A  gross  total  removal  of  all  abnormal  epidural  tis- 

sue was  accomplished.  Histologic  examination  of  the  tissue  removed  revealed 
the  characteristic  pattern  of  cavernous  hemangioma. 

Postoperatively,  the  patient  gradually  recovered  all  function  in  her  lower 

extremities  and  neurologic  examination  became  normal.  A  course  of  radiother- 
apy directed  toward  the  area  of  involvement  was  completed  uneventfully.  When 

seen  one  year  following  discharge,  the  patient  complained  of  occasional  pain 

in  the  upper  back  adjacent  to  the  incision  but  there  were  no  abnormal  neuro- 
logic findings. 

Case  Report:  Vertebral  hemangioma  or  dorsal  spine  with  spinal  cord 
COMPRESSION. 

See  discussion,  Case  No.  186. 
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CASE  NO.  186 

A  twenty-nine  year  old  female  was  admitted  to  the  hospital  with  a  chief  com- 
plaint of  weakness  and  loss  of  sensation  in  both  lower  extremities.  The  patient 

was  in  the  eighth  month  of  pregnancy.  Two  and  one-half  months  prior  to  ad- 
mission she  noticed  the  gradual  onset  of  progressive  weakness  in  both  lower 

extremities.  Two  weeks  prior  to  admission  pain  was  experienced  between  the 

shoulder  blades  and  this  gradually  increased  to  a  girdle-like  tightness  around 
the  upper  part  of  the  abdomen  and  lower  chest.  Paresthesias  of  the  lower  ex- 

tremities became  prominent,  and  finally  there  was  no  sensation  in  the  lower 
extremities  at  the  time  of  admission.  The  patient  also  described  urgency  of 
urination  and  slight  incontinence. 

On  examination  the  patient  was  unable  to  walk.  A  third  trimester  pregnancy 
was  confirmed.  Neurologic  examination  revealed  a  severe  spastic  paraparesis 

with  a  sensory  level  in  the  mid-dorsal  region. 
Conventional  radiographs  of  the  dorsal  spine  revealed  a  coarsened  and  honey- 

combed trabecular  pattern  throughout  the  body  of  D7,  characteristic  of  he- 
mangioma (Fig.  lA  and  IB).  The  pedicles  were  also  involved.  Myelography 

was  performed  with  opaque  material  introduced  via  the  lumbar  route.  There 
was  a  complete  block  to  the  cephalad  flow  of  opaque  material  at  the  lower 
margin  of  D7  with  a  configuration  indicative  of  an  extradural  process.  A  small 
left  paraspinal  soft  tissue  mass  was  also  noted. 

A  dorsal  laminectomy  was  performed  extending  from  D6  to  D8.  The  spinal 
cord  was  displaced  dorsally.  The  ventral  aspect  of  the  cord  was  not  investigated. 
The  cord  was  thoroughly  decompressed  and  the  dura  left  opened. 

Postoperatively,  a  complete  spastic  paraplegia  developed.  Although  caesar- 
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ian  :!;t'ction  was  contemplated,  a  spontaneous  delix  ery  of  a  normal  premature 
infant  occurred.  The  patient  then  received  a  full  course  of  radiotherapy  to  the 
region  of  the  diseased  vertebra,  and  vigorous  physiotherapy  was  instituted.  The 
spastic  paraplepiia  did  not  improve,  althoujih  i)ladder  and  l)owel  function  he- 
came  normal.  The  i)atient  was  transferred  to  a  rehabilitation  center  for  further 
therapy. 

DISCUSSIOX 

^'ertebral  hemangioma  is  a  connnon  abnormality  which  is  demonstrable 
radiographically  when  it  attains  sufficient  size.  Several  auto|)sy  :<eries  search- 
insr  specifically  for  this  abnormality  revealed  an  incidence  of  10  to  12  per  cent 

Case  186.  Fig.  lA.  Antero-posterior  view  of  the  dorsal  spine  shows  a  complete 
block  to  the  cephalad  flow  of  opaque  material  at  the  lower  margin  of  D7.  The  con- 

figuration is  that  of  an  extradural  process.  The  trabecular  pattern  throughout  the  body 
of  D7  is  coarsened  and  honeycombed  in  appearance.  The  pedicles  are  poorly  seen, 
indicating  involvement  by  a  similar  process.  A  left  paraspinal  mass  is  noted  (arrow  A). 
An  opaque  marker  to  the  left  of  the  spine  is  on  the  skin  for  localization  purposes. 

Case  186.  Fig.  IB.  Lateral  view  shows  expansion  of  the  pedicles  (between  arrows) 
and  loss  of  the  contour  of  the  posterior  aspect  of  the  vertebral  body.  The  coarsened 
trabecular  pattern  is  again  demonstrated. 

(1,  2l,  but  these  figures  include  many  lesions  which  were  very  small  or  micro- 
scopic in  size  and  not  demonstrable  by  ordinary  radiographic  technics.  The 

dorsal  spine  from  D3  to  DlO  is  most  often  involved,  and  multii)le  lesions  are 
not  infreciuent.  The  hemangioma  is  almost  invariably  of  the  cavernous  variety. 

It  is  benign  and  nonmetastasizing  but  is  capable  of  growth.  Ordinarily,  its  dis- 
covery represents  an  incidental  finding.  That  the  lesion  can  give  rise  to  local 

symptoms  and  severe  neurologic  complications  is  often  not  a]ipreciated. 

Although  Virchow  is  credited  with  mentioning  a  patient  with  "myelogenous 
telangiectasis"  (3),  Gerhardt  described  the  first  well-documented  case  of  ver- 

tebral hemangioma  with  parajilegia  in  1895  (4).  Perman  described  the  classic 

radiographic  appearance  of  vertebral  hemangioma  in  1927  ( 5 ) .  Numerous  case 

reports  and  reviews  have  appeared  in  the  more  recent  literature  (6-8). 
The  radiographic  findings  reflect  the  jjathologic  change  of  vascular  structures 



546 RADIOLOGICAL  NOTES 

replacing  and  distorting  the  normal  bony  architecture.  The  normal  trabecular 
pattern  is  transformed  into  a  coarse  meshwork.  The  bone  appears  porous  by 

virtue  of  small,  variably  sized,  well-defined  lucent  zones.  The  remaining  tra- 
beculae  are  often  thickened  and  may  be  vertically  oriented  giving  rise  to  a 
striated  appearance.  While  the  vertebral  body  itself  is  most  often  involved,  the 
lesion  can  extend  into  or  appear  de  novo  in  the  neural  arch  and  its  appendages. 
The  bone  may  be  expanded  or  ballooned  by  the  process  or  collapse  may  result 
from  mechanical  stress.  Intraspinal  or  paraspinal  extensions  may  occur.  The 
characteristic  radiographic  appearance  is  virtually  pathognomonic.  Whereas 
myeloma,  lymphoma,  and  metastatic  malignant  disease  may  be  mentioned  in 
passing  in  the  differential  diagnosis,  these  entities  will  rarely  be  confusing  in  the 
differential  diagnosis,  these  entities  will  rarely  be  confusing  in  the  absence  of 
significant  vertebral  collapse. 

Neurologic  complications  are  due  to  nerve  root  or  spinal  cord  compression. 
They  occur  as  a  result  of  vertebral  collapse  or  encroachment  on  the  spinal  canal 
or  intervertebral  foramina  by  expanded  bone  or  contiguous  soft  tissue  mass. 
There  appears  to  be  an  increased  incidence  of  complications  during  pregnancy; 

hypothesis  of  venous  engorgement  and  hormonal  influence  on  the  growth  of 

smooth  muscle  have  been  advanced  in  explanation  (  9',  10). 
Treatment  should  consist  of  surgical  decompression  followed  by  radiation 

therapj^  in  all  cases  with  significant  neurologic  symptoms.  Radiation  therapy 
alone  has  been  advocated  in  early  cases  with  minor  symptoms  and  slow  progress. 

Case  Report:  Vertebr.\l  hemaxgio>la  of  the  d.ors.al  spine  with  spin.\l  cord 
COMPRESSION  OCCURRING  DURING  PREGNANCY. 
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CASE  NO.  187 

A  62  year  old  woman  wa?;  admitted  to  the  lio-spital  with  pain  in  the  low  hack 
increasing  in  severity  for  abouo  one  year.  General  physical  examination  was 
noncontrihutory.  Neurologic  examination  revealed  al)sent  knee  jerks  and  a  di- 

minished left  ankle  jerk. 

Radiographic  examination  of  the  lumi)()saei'al  spine  and  a  lunihar  myelogi'ain 

Case  187.  Fig.  lA.  Upright  antero-posterior  view  of  the  lumbar  spine  during 
myelography  reveals  a  defect  in  the  column  of  opaque  material  at  the  level  of  L4 
characteristic  of  an  extradural  process.  The  body  of  L4  is  irregularly  sclerotic  and 

partially  compressed. 
Case  187.  Fig.  IB.  Upright  lateral  view  at  the  same  examination  again  reveals 

the  defect  in  the  column.  Evidence  of  mass  is  seen  posterior  to  the  vertebral  body 
(arrow).  The  changes  in  the  body  itself  are  again  noted. 

were  performed  (Fig.  lA  and  B).  The  body  of  L4  was  noted  to  be  partially 

compressed  in  its  supero-inferior  diameter  and  expanded  in  its  antero-postei'ior 
diameter.  The  traljecular  pattern  was  irregularly  sclerotic  tln'oughout  with  no 
localized  lytic  zones.  A  partial  block  to  the  flow  of  oi)a(iue  material  was  noted 

during  myelography.  The  characteristics  were  those  of  an  extraflural  lesion, 
and  there  was  evidence  of  a  soft  tissue  mass  behind  the  vertebral  body. 

A  laminectomy  was  performed  extending  from  L3  to  L5.  A  lesion  was  found 

arising  in  the  body  of  L4  which  disi^laced  the  posterior  spinal  ligament  poste- 
riorly and  encroached  upon  the  intervertebral  foramina.  A  subtotal  removal  of 

the  mass  was  accomplished.  The  histologic  report  was  that  of  chordoma. 
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Case  report:  Choedoma  of  l4  with  pabtial  intraspinal  block. 
See  discussion,  Case  No.  188. 
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CASE  NO.  188 

A  64  year  old  male  was  admitted  to  the  hospital  because  of  severe  low  back 
pain  radiating  into  the  right  buttock,  groin  and  anterior  thigh.  Symptoms  had 

been  present  for  one  month  and  had  failed  to  respond  to  conser\'ative  therapy. 
Past  hi.story  revealed  a  right  nephrectomy  for  tuberculosis  performed  38  years 
prior  to  admission.  General  physical  examination  was  noncontributory  except 
for  tenderness  to  palpation  of  L3.  Neurologic  examination  revealed  a  diminished 
knee  jerk  on  the  right. 

Radiographic  examination  of  the  lumbar  spine  revealed  an  extensive  destruc- 
tive process  of  L3  which  involved  the  vertebral  body  and  the  right  side  of  the 

neural  arch  and  its  processes  (Fig.  lA  and  Bj.  Intravenous  pyelography  re- 
vealed a  large  left  kidney.  There  was  slight  lobulation  to  the  contour  of  the 

lower  pole,  but  the  internal  structures  were  unremarkable.  The  right  kidney 

was  absent.  Radiographic  examination  of  the  chest'and  skull  were  normal.  A 
needle  biopsy  of  the  right  transverse  process  of  L3  was  attempted  but  was  un- 

successful. An  open  biopsy  of  this  region  was  performed  and  tumor  tissue  was 
obtained  from  the  base  of  the  spinous  process  of  L3.  Considerable  bleeding  was 
encountered  which  was  controlled  with  difficulty. 

The  pathologic  differential  diagnosis  included  chordoma,  renal  cell  carci- 
noma and  malignant  hemangio-endothelioma.  Chordoma  was  considered  most 

likely  despite  the  absence  of  typical  "physaliphorous"  cells.  The  slides  were 
reviewed  independently  by  two  well-known  pathologists  who  confirmed  the 
diagnosis  of  chordoma. 

The  patient  was  discharged  from  the  hospital  and  referred  for  a  course  of 

Cobalt-60  radiation  therapy.  A  tumor  dose  of  6,500  r  was  delivered  to  a  small 

volume  of  tissue  in  three  weeks'  time  via  rotational  technic.  Symptoms  were 
somewhat  relieved,  sufficient  to  permit  partial  ambulation  with  a  brace. 

Approximately  two  months  following  completion  of  radiotherapy  the  patient 

had  pain  in  the  left  elbow  and  radiographic  examination  revealed  a  large  ex- 
panding and  destructive  lesion  of  the  head  and  neck  of  the  radius.  Two  months 

later  the  patient  had  pain  in  the  left  orbit  with  proptosis  and  secondary  glau- 
coma and  enucleation  was  performed.  A  tumor  mass  was  encountered  behind 

the  globe  adjacent  to  the  optic  nerve.  Histological  examination  revealed  meta- 
static carcinoma,  interpreted  as  clear  cell  carcinoma  of  kidney  origin.  The 

original  slides  were  reviewed  in  the  light  of  these  new  findings  and  the  diagnosis 
of  chordoma  was  retracted. 

Six  weeks  later,  the  patient  had  a  rapidly  advancing  clinical  syndrome  of 
widespread  cerebral  metastases  and  expired.  Postmortem  examination  revealed 
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a  largo  hypernephroma  at  the  lower  pole  of  the  left  kidney  with  metastases  to 

brain,  tikull,  lung^,  and  vertebrae. 

DISCUSSION 

Chordoma  i:<  a  malignant  tumor  which  originates  in  a  remnant  of  notochordal 
tissue.  The  tumor  is  therefore  found  anywiiere  along  the  cranovertebral  axis 

from  the  si)henoid  bone  in  the  region  of  the  dorsum  sellae  to  tlie  coccyx.  Com- 
bining four  reported  large  series  totaling  476  cases,  54  per  cent  occurred  in  the 

sacrococcygeal  region,  33  per  cent  in  the  s])heno-occipital  region,  and  13  per 
cent  in  the  cervico-dorso-lumbar  spine  (1).  In  the  latter  group,  cervical  lesions 
are  more  frequent  than  lumbar  lesions,  with  dorsal  lesions  least  connnon  (1.  2). 

A  ̂  

Case  188.  Fig.  lA.  Antero-posterior  view  of  the  lumbar  spine  shows  an  extensive 
lesion  of  L3  involving  the  body  and  the  right  half  of  the  neural  arch  and  its  processes 
(between  arrows).  A  portion  of  the  left  pedicle  is  also  involved. 

Case  188.  Fig.  IB.  Lateral  view  also  reveals  the  destructive  process  involving  the 

posterior  half  of  the  body  (arrow  A),  pedicles  and  the  antero-superior  third  of  the 
spinous  process  (arrow  B).  The  adjacent  interspaces  are  preserved. 

Typically,  chordoma  is  a  slowly  growing  tumor  whicli  is  primarily  locally 
invasive  and  which  tends  to  compress  and  erode  rather  than  infiltrate.  Distant 
metastases  are  rare,  but  a  number  of  instances  are  known  (3).  Histologically, 

the  presence  of  "physaliphorous"  cells  are  pathognomonic  and  invariably  pres- 
ent. However,  when  only  a  small  biopsy  specimen  is  available,  these  cells  may 

not  be  present  in  the  portion  of  the  tumor  examined,  and  pathologic  diagnosis 
then  becomes  more  presumptive  and  less  absolute.  Case  No.  188  illustrates  this 

difficulty,  in  which  metastatic  hypernephroma  initially  was  classified  as  chor- 

doma. Windeyer's  case  xv  is  of  interest  in  this  connection  (1 1 . 
Radiographically  the  lesion  destroys  bone  and  produces  a  lucent  defect  which 

is  generally  irregular  and  poorly  marginated.  Soft  tissue  masses  are  frequent 
and  often  large,  particularly  in  the  sacrococcygeal  region.  Flakes  of  bone  may 
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be  carried  into  the  soft  tissues.  Calcifications  in  the  tumor  may  occur  (Ij. 

There  is  usually  no  reactive  bone  formation  of  sclerosis  in  the  absence  of  com- 

pression or  radiotherapy  ( 4 ) .  The  appearance  produced  in  Case  No.  187  is  there- 
fore distinctly  unusual ;  it  is  unfortunate  that  no  long-term  follow-up  is  avail- 
able in  this  case. 

Treatment  is  surgical  whenever  the  tumor  is  accessible.  Radiation  therapy  is 

probably  of  significant  palliative  value  ( 1 ) . 
Case  Report:  ̂ Metastatic  hypernephroma  to  l4  masquerading  as  chordoma. 
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CASE  XO.  189 

A  64  year  old  female  suffered  from  severe  mid-dorsal  back  pain  while  reach- 

ing out  for  a  hea\'y  object.  After  two  weeks  of  conservative  therapy,  the  patient 
was  admitted  to  the  hospital. 

Radiological  examination  of  the  spine  revealed  marked  compression  of  the 
body  of  the  7th  dorsal  vertebra  (Fig.  lA,  Bj.  There  were  numerous  tiny  lucent 
defects  within  the  trabecular  pattern  of  the  vertebral  body,  best  seen  in  the 
lateral  projection  (Fig.  IBj.  There  was  an  associated  paravertebral  soft  tissue 
mass,  more  prominent  on  the  right  side  than  on  the  left  (Fig.  lAj.  The  right 
pedicle  was  thinned  out  inferiorly,  but  there  was  preservation  of  the  adjacent 
intervertebral  spaces.  The  remaining  vertebrae  appeared  intact. 

Laboratory  examination  revealed  a  normal  blood  count.  There  was  no  albu- 
minuria. Total  proteins  were  7.6  Gm%,  A/G  ratio  4.4/3.2  Gm%.  Sedimentation 

rate  was  14  mm/hr.  Sternal  marrow  aspiration  revealed  slight  eiythroid  hyper- 
plasia and  3%  plasma  cells.  No  tumor  cells  were  noted. 

Within  a  short  time  after  admission  the  patient  had  urinary  retention  and 

a  sensory  level  was  demonstrable  at  the  level  of  the  6th  dorsal  dermatome  bi- 
laterally. The  upper  abdominal  reflexes  were  preserved,  the  lower  ones  were 

absent.  There  was  no  motor  deficit  in  the  lower  extremities.  No  abnormal  re- 
flexes were  noted.  There  was  marked  tenderness  on  pressure  over  the  7th  and 

8th  thoracic  spinous  processes.  Because  of  fast  developing  cord  compression,  a 

mid-dorsal  laminectomy  was  performed.  The  spinous  process  and  laminae  of 
D-7  were  noted  to  be  soft.  The  dura  under  the  right  pedicle  bulged  posteriorly 

displacing  the  nerve  root.  There  was  a  vascular  brownish-black  mass  in  front 
and  lateral  to  the  dura  on  the  right,  small  portions  of  which  could  be  removed 
by  curettage.  A  wide  decompression  laminectomy  was  performed.  Pathological 
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examination  revealed  plasma  cell  myeloma.  The  patient  had  a  slow  recovery 

duiinp;  which  she  received  radiotherapy  to  the  dorsal  region.  No  long-term 
foUow-u])  is  a\  ailal)ie  for  this  patient. 

DISCUSSION 

In  most  large  series  of  reported  cases,  involvement  of  the  spine  by  myeloma 

rejiresents  approximately  five  per  cent  of  the  cases  of  vertebral  lesions  pro- 
ducing cord  compression  (1-3).  As  a  rule  the  presenting  and  most  striking 

X 

m 
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Case  189.  Fig.  lA.  Antero-posterior  view  of  the  mid-dorsal  region  reveals  partial 
collapse  of  the  7th  dorsal  vertebral  body  associated  with  a  paravertebral  soft  tissue 
mass  (arrows).  The  inferior  border  of  the  right  pedicle  is  thinned  out.  There  is  also  a 
bulge  in  the  soft  tissues  to  the  left  of  the  spine. 

Case  189.  Fig.  IB.  In  the  lateral  view,  the  collapsed  body  is  again  noted  (arrow) 

with  numerous  small  lucencies  seen  within  the  trabecular  pattern.  The  adjoining  inter- 
vertebral spaces  are  normal. 

symptom  is  pain  in  tlie  affected  region  of  the  vertel:)ral  column.  This  is  then 
followed  by  signs  and  symptoms  of  a  localized  myelopatliy  with  a  sensory  level 
(41.  There  is  usually  no  correlation  between  the  degree  of  vertebral  collapse 
and  the  rapidity  of  evolution  of  the  neurological  picture  (1).  When  vertebral 

collapse  occurs,  even  to  the  point  of  a  real  vertebra  plana,  the  adjacent  inter- 
vertebral discs  spaces  are  spared  (5).  There  is  a  definite  predilection  for  in- 

volvement in  the  dorsal  region  (6)  and  it  is  very  rare  for  myeloma  to  affect  the 
extreme  jiroximal  or  distal  ends  of  the  spine.  A  soft  tissue  paraspinal  mass  is 
frequently  present  at  the  site  of  involvement.  The  spinal  block  is  usually  of 
the  extradural  type.  At  operation,  the  dura  is  almost  never  invaded  by  the 
neoplastic  tissue,  even  when  comi)letely  encircled.  Although  the  prognosis  for 



552 RADIOLOGICAL  XOTES 

neurological  recovery  is  better  if  the  symptoms  of  cord  compression  are  gradual 
than  when  they  are  sudden  in  appearance,  most  cases  are  benefited  by  surgical 
decompression  combined  with  radiotherapy. 

Although,  as  in  the  case  presented,  the  vertebral  myeloma  was  the  only  lesion 

demonstrable  by  radiography  as  well  as  by  clinical  and  laboratory  examina- 
tion, most  authdrs  feel  that  if  a  patient  with  solitary  myeloma  is  followed 

carefully  with  repeated  bone  marrow  aspirations  and  electrophoretic  studies, 

eventually  it  will  be  possible  to  demonstrate  evidence  of  dissemination.  Well- 
substantiated  cases,  however,  have  been  described  which  have  remained  local- 

ized or  '"solitary"  for  over  a  decade  (3-5,  7,  8j. 
The  criteria  usually  accepted  for  the  diagnosis  of  solitary  myeloma  are:  Ij 

only  a  single  lesion  demonstrable  by  radiography;  2)  normal  bone  marrow 
(under  3%  plasma  cells) ;  normal  hemogram,  erythrocyte  sedimentation  rate 

and  electrophoretic  pattern;  4)  absent  Bence-Jones  proteinuria;  5)  histologic 
proof  of  myeloma  cells  within  the  lesion;  6j  improvement  longer  than  six 
months  after  local  treatment  (4j.  Some  authorities  feel  that  in  certain  cases 

of  solitary  mj'eloma  there  can  be  minimal  abnormalities  of  the  serum  electro- 
phoretic pattern  and  even  slight  Bence-Jones  proteinuria,  presumably  pro- 

duced by  the  plasma  cells  in  the  solitary  lesion  (6,1.  These  abnormalities  have 
been  known  to  revert  back  to  normal  after  local  therapy  (7). 

In  the  case  presented,  therefore,  the  diagnosis  of  "solitary"  myeloma  is  only 
presumptive  since  electrophoretic  studies  of  the  serum  were  not  performed  and 

prolonged  follow-up  examinations  are  not  available. 
Case  Report:  Solitary  myeloma  of  the  dorsal  spine  with  cord  compressiox. 
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CASE  NO.  190 

A  67  year  old  male  complained  of  the  insidious  onset  of  pain  in  the  lower 

lumbar  region  and  in  the  posterior  a.?pect  of  the  right  hip.  Xo  history  of  trauma 

could  be  elicited.  Phj'sical  examination  revealed  percussion  tenderness  in  the 
lumbosacral  region.  There  was  considerable  referred  pain  in  the  right  lower 
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extremity  on  motion  of  the  lower  back.  Straight  leg  raising  also  produced  low- 
back  pain.  There  was  slight  atroi)hy  of  tlie  right  calf  muscles.  The  deep  tendon 
reflexes  were  intact.  Laboratory  examination  of  the  blood  or  urine  showed  no 
abnormalities. 

Radiologic  examination  of  the  lumi)osacral  spine  revealed  an  irregular  de- 
structive process  involving  the  pars  interarticularis  of  the  4th  lmnl)ar  vertebra 

on  the  right  side,  at  the  junction  of  the  pedicle,  lamina  and  transverse  process 

Case  190.  Fig.  lA.  Right  posterior  oblique  view  of  the  lumbosacral  spine  reveals 
an  irregular  destructive  lesion  involving  the  pars  interarticularis  of  the  4th  lumbar 
vertebra  (arrow).  This  is  located  at  the  junction  of  the  pedicle,  lamina  and  transverse 

process. 
Case  190.  Fig.  IB.  Left  posterior  oblique  view  of  the  lumbosacral  spine  (turned 

around  here  for  clarity)  reveals  that  the  comparable  area  on  the  left  side  is  entirely 
normal  (arrow)  with  preservation  of  sharp  cortical  margins  and  no  bony  destruction. 

(Fig.  lAl.  There  was  no  evidence  of  surrounding  bony  sclerosis.  The  corre- 
sponding area  on  the  left  side  appeared  normal  (Fig.  IB),  as  were  the  vertebral 

body  and  spinous  process.  The  bony  defect  on  the  right  side  was  better  visual- 
ized on  oblique  laminography  (Fig.  2).  The  base  of  the  transverse  process  was 

also  noted  to  be  thinned  out  and  displaced  upwards  by  the  lesion.  Lumbar 
myelogram  revealed  a  partial  block  at  the  level  of  the  4th  lumbar  vertebra, 
with  a  smooth  capping  defect  suggesting  an  intradural  lesion. 

At  laminectomy,  an  olive-sized  well  encapsulated  intradural  tumor  was  found 
at  the  level  of  the  4th  lumbar  vertebra.  A  portion  of  the  tumor  extended 
through  the  right  intervertebral  foramen  and  was  attached  to  the  nerve  roots. 
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After  removal  of  the  overhiug  pedicle,  the  extension  of  the  tiunor  was  noted 

to  end  in  cul-de-sac  fashion  just  distal  to  the  intervertebral  foramen.  The  en- 
tire tumor  was  removed  and  a  decompression  laminectomy  was  performed. 

After  operation  the  patient's  pain  and  other  sjmptoms  disappeared. 
Discrssiox 

Neurofibromas  represent  approximately  thirty  per  cent  of  tumors  of  the 

spinal  cord  and  its  nerve  roots  (li.  Altliough  one-fifth  of  these  are  of  the 

Case  190.  Rg.  2.  Tomography  of  the  lumbosacral  spine  in  the  right  p>osterior  oblique 

position  demonstrates  clearly  a  destructive  lesion  ttie  size  of  an  olive  in  ttie  pars  inter- 
articuiaris  of  the  4th  lumbar  vertebra  (between  arrows).  The  base  of  the  transverse 

process  is  elevated  by  this  lesion. 

"dumbbell"  or  "hourglass"  variety,  they  are  a  particular  challenge  in  diagnosis 
and  treatment  both  to  the  radiologist  and  to  the  neurosurgeon.  Most  of  the 

dumbbell  neiu"ofibromas  occur  in  the  cervical  and  thonicic  regions :  the  lumbo- 
sacral region  accounts  for  only  five  per  cent  to  ten  per  cent  of  cases.  Two  main 

t>"pes  of  dumbbell  neurofibromas  are  recognized  surgically.  First,  the  lesions 
that  are  both  intradural  and  extradural  in  distribution,  and  second,  the  extra- 

dural ones  that  extend  through  the  intervertebral  canal  to  become  extraverte- 
bral  in  position  i2i. 

The  lumbar  dumbbell  neurofibromas  usually  first  cause  symptoms  referable 
to  involvement  of  the  affected  nerve  root.  Conversely,  in  tlie  dorsal  region,  the 

initial  s>-mptoms  are  generally  tliose  of  spinal  cord  compression.  Radiologic 
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rhan<iC8  in  the  pars  intcrarticularis.  pedicle  and  lamina  aic  relatively  le^^s  fre- 
fliiently  encountered  in  dinnbbell  neurofibromas  of  the  lmni)ar  spine  than  similar 
lesions  in  the  cervical  region.  This  may  be  because  the  spinal  canal  and  the 
bony  tunnels  around  the  nerve  roots  in  the  lumbar  region  are  relatively  larger 
than  in  the  cervical  spine. 

When  the  erosion  of  the  pars  intcrarticularis  is  noted  on  jjlain  films  and 
laminograms  of  the  spine,  myelography  is  then  essential  to  demonstrate  the 
interspinal  portion  of  the  dumbbell  tumor.  This  accurate  delineation  of  the 

tumor,  as  in  the  present  case,  makes  the  surgical  exploration  easier,  more  direct 
and  accurate. 

Case  Report:  Du.mbbell  neurofibroma  ok  the  lumbar  simne. 
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CASE  NO.  191 

Four  years  before  hospitalization,  a  17  year  old  boy  noted  the  insidious  onset 

of  pain  and  tenderness  just  to  the  right  of  the  mid-dorsal  spine.  One  month 
prior  to  admission,  he  noted  buckling  of  the  knees  and  abnormality  in  gait. 

Xo  sphincteric  disturbances  were  noted.  Examination  revealed  a  broad-based 
gait.  Percussion  tenderness  of  the  upper  four  dorsal  vertebrae  was  elicited. 
There  was  weakness  of  the  flexor  muscles  of  the  right  thigh.  Hyperactive  deep 
tendon  reflexes  in  the  lower  extremities  and  bilateral  Babinski  reflexes  were 

noted.  There  was  hypesthesia  to  pinprick  and  vibration  below  the  thoracic 
cage  bilaterally.  Laboratory  examination  revealed  no  abnormalities  of  the 
blood  or  urine.  Lumbar  puncture  showed  normal  initial  pressure;  liowever,  a 
complete  block  on  manometries  was  noted.  The  cerebrospinal  fluid  proteins 

were  238  mg*^. 
Radiological  examination  of  the  dorsal  spine  revealed  an  expanding,  well- 

circumscribed,  lucent  lesion  involving  the  right  half  of  the  neural  arch  of  the 
4th  dorsal  vertebra  (Fig.  lA).  The  pedicle  and  the  transverse  proce.ss  were 
markedly  ballooned  by  this  expanding  lesion  with  preservation  of  cortical 

margins  (Fig.  IB  I.  The  adjoining  vertebrae  and  inter\'ertebral  spaces  were 
normal.  Myelogram  performed  via  the  lumbar  route  revealed  a  complete  block 
to  the  cephalad  flow  of  contrast  medium  at  the  level  of  the  4th  dorsal  vertebral 
body.  The  cap  at  the  block  had  the  characteristic  appearance  of  an  extradural 
lesion. 

An  upper  dorsal  laminectomy  was  performed.  The  lamina  of  the  4th  dorsal 
vertebra  on  the  right  side  was  found  to  be  enormously  expanded.  There  was  a 
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defect  about  one  cm  in  diameter,  in  the  posterior  surface  of  the  lamina  near  the 
base  of  the  spinous  process.  After  removing  the  spinous  processes  of  the  4th 
and  5th  dorsal  vertebrae,  a  large  cystic  cavity  was  uncovered  with  walls  that 

were  grayish-brown  and  extremely  vascular.  There  were  a  few  small  areas  of 
firm  tumor  tissue.  The  lesion  extended  upward  under  the  lamina  of  the  3rd 
dorsal  vertebra  and  downward  to  the  4th  dorsal  interspace,  causing  posterior 
compression  of  the  dura.  A  complete  decompression  and  partial  removal  of  the 
lesion  was  performed.  The  patient  received  radiotherapy  to  the  involved  area 

Case  191.  Fig.  1A.  Antero-posterior  view  of  the  upper  dorsal  spine  reveals  an 
expanding,  well-circumscribed,  lucent  lesion  involving  the  right  side  of  the  neural  arch 
of  the  4th  dorsal  vertebra  (between  arrows).  The  margins  of  the  vertebral  body  can 
be  seen  intact  overlying  this  lesion. 

in  the  postoperative  period  and  recovered  completely  with  no  residual  neuro- 
logical deficit. 

DISCUSSIOX 

Aneurysmal  bone  cysts  affect  the  spine  and  long  bones  with  equal  frequency 

(1).  They  involve  all  levels  of  the  vertebral  column  equally,  but  there  is  a  defi- 
nite predilection  for  the  lesions  to  be  localized  in  the  posterior  arch  of  the  ver- 

tebrae. The  peak  incidence  is  in  the  second  decade  and  clinically  the  presenting 
symptoms  usually  are  pain  and  limitation  of  motion  in  the  affected  segment  of 

the  spine  (2) .  In  one  series,  however,  two-thirds  of  the  patients  with  aneurysmal 
bone  cyst  of  the  spinal  column  presented  with  paraplegia  (3). 
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Radiologically,  the  le^^ions  aro  characterized  l)y  ballooning  of  the  involved 

jiortion  of  the  ̂ •e^tel)^a  with  intact  cortical  borderj;.  Often  septa  can  be  dem- 

onstrated within  the  lucent  lesion,  giving  a  "soap  bubble''  ajipearance.  The 
differential  diagnosis  is  mainly  with  giant  cell  tumors,  but  these  latter  lesions 

are  very  rarely  located  in  the  spinal  column.  On  occasion,  when  the  aneurysmal 
bone  cyst  becomes  very  large,  it  may  extend  to  an  adjoining  vertebra  to  involve 

contiguous  pedicles  and  facets  even  though  it  is  still  benign  in  nature  (2l.  Sur- 

Case  191.  Fig.  IB.  Oblique  view  of  the  same  region  reveals  marked  ballooning 
of  the  pedicle  and  transverse  process  (between  arrows)  of  the  4th  dorsal  vertebra. 
The  overlying  cortex  is  seen  to  be  intact  (upper  arrow). 

gically,  it  is  important  to  remove  as  much  of  the  lesion  as  possible  and  to  pack 

it  with  bone  chips,  in  order  to  avoid  recurrences.  Postoperative  radiotherapy 

does  not  appear  to  improve  the  prognosis  against  local  recurrences.  At  opera- 
tion, when  the  shell  of  bone  is  removed,  the  interior  of  the  aneurysmal  bone 

cyst  is  made  up  of  a  honeycombed  mass  of  spaces  filled  with  blood.  There  is 

never  any  arterial  type  of  bleeding  within  the  lesion.  Microscopically,  the 

blood-filled  cavernous  spaces  are  surrounded  by  a  large  amount  of  o.steoid  tis- 
sue as  well  as  by  giant  cells.  Here,  it  is  important  to  differentiate  it  from  osteoid 

osteoma. 

Case  Report:  Aneurysmal  boxe  cyst  of  the  dorsal  spine  with  cord  com- 
pression. 
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with  cord  compression.  (Radiological 
notes) ,  555 

Angitui  pectoris,  treatment  with  vasolas- tine:  a  preliminary  report.   (H.  .Jaffe, 
and  E.  Stein),  275,  ab 

Angiography  of  ischemic  brain  disease.  (A. 
Silverstein ) ,  74 

Angiotensin  II-I'^'  degradation 
in  Cohn  plasma  fractions.  (R.  Wolf,  el 

al.),  273,  ab 
in  vitro  with  normotensive  and  hyperten- 

sive human  sera.  (R.  Wolf,  et  al.), 
197,  ab 

.\nthony,  D.,  et  al.  Serum  electrophoresis 
on  polyacrvlamide  gel  in  liver  disease, 
420 

Anticoagulant  j)roperties  of  chloroquine 
dihydrochloride  fAralen(g)),  hydroxyl- 
chloro(iuine  sulfate  i  Plaquenil®) ,  and 
([uinine  dihydrochloride.  Results  of 
tests  in  vitro.  (E.  Mandel),  71 

Anuria,  edema  and  hyperuricemia  without 

559 
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severe  azotemia.  (Clinico-pathological 
conference) ,  432 

Arterial  auriculo^ ventricular  valve,  incom- 
petency of  with  corrected  transposition 

of  the  great  vessels.  (Radiological 
notes),  261 

Aufses,  A.,  Jr.,  et  al.  Gastrojejunal  ulcer 
following  gastric  resection  for  benign 
gastric  ulcer,  412 

Aurothioglucose  obesity,  relationship  of 
food  and  water  intake.  (G.  Friedman, 
J.  Waye,  and  H.  Janowitz),  3()7,  ab 

Autogenic  blood  vessel  graft .  An  experimen- 
tal study.  (L.  Blum,  and  B.  Herman}, 

522 

"DARKA,  T.,  et  al.  Studies  on  the  progres- 
sion  from  acute  hejjatic  injury  to  fibro- 

sis of  the  liver.  A  progress  report ,  152 
Baron,  M.,et  al.,  Editor.  Radiological  notes, 253 
Baruch,  H.  The  occurrence  of  e.xtracellular 

enzyme-carrying  granules  in  organs  of 
the  reticuloendothelial  system,  274,  ab 

Bass,  Murray.  Obituary,  371 
Becker,  A.,  et  al.  Combined  gastric  and 

duodenal  ulcers,  42(i 
■'Benign"  lymphoma  of  the  stomach,  duo- 

denum and  colon.  (Radiological  notes), 
348 

Berger,  L.,  et  al.  Renal  excretion  of  urate 
loads  in  gouty  and  nongoutj-  man,  272, 
ab 

Bernstein,  S.,  et  al.  The  psychiatrist  in  a 
general  hospital,  385 

Bloch,  C.  Editor,  See  Radiological  Notes 
Blood 

stream  invasion  by  unusual  microorgan- 
isms. (S.  K.  Schneierson,  and  C. 

Herschberger) ,  374 
vessel  graft,  autogenic.  An  experimental 

study.  (L.  Blum,  and  B.  Herman), 

522  " 
Blum,  L.,  et  al.  Autogenic  blood  vessel 

graft.  An  experimental  study,  5152 
Bone  change 
patterns  of  in  classic   hemophilia  and 

Christmas  disease.  (J.  Moseley),  5 
the  thalassemias:  variants  and  roentgen 

bone  changes.  (J.  Moseley),  19!) 
Both  great  vessels  arising  from  the  right 

ventricle  with  pulmonic  stenosis.  (Ra- 
diological notes),  2()() 

Brain   stem   oculomotor  system,  electro- 
physiology  of.  (H.  Krieger),  273,  ab 

Bronchial  adenoma,  true,  arising  from  the 
mucous  cells  of  the  bronchial  glands. 
(Radiological  notes),  105 

Bronchogenic  carcinoma  first  evident  as  a 
metastasis  adjacent  to  a  tooth.  (Ra- 

diological notes),  194 

(^AHN,  L.,  et  al.  Radiological  notes,  187 
Carcinoma 

hepatocellular  in  rats  fed  3'Me-DAB,  de- 
velopment  with  histochemical  cor- 

relation of  glucose-6-phosphatase  ac- 
tivity. (S.  Goldfarb,  and  F.  Zak),  274, 

ab 
"in  situ,"  in  uterine  cervix.  Validity  of 

biologic  concept  vs.  clinical  entity. 
(H.  Nieburgs),  504 

of  the  antrum  presenting  as  a  periapical 
osteitis.  (Radiological  notes),  187 

of  the  stomach,  causing  diffuse  osteo- 
blastic metastases,  451 

primary  carcinoma  of  the  breast,  and 
metastatic  involvement  of  the  stom- 

ach. (Radiological  notes),  440 
Cereghini,  J.,  et  al.  The  preparation  of  sub- 

cutaneous   gastric    pouches    of  the 
Heidenhain  and  Bickel  types,  223 

Chemotherapy,  combination  in  advanced 
ovarian  carcinoma  with  the  antimetab- 

olite. Methotrexate,  and  the  alkylating 
agent,  Thiotepa.  (E.  Greenspan,  and M.  Fieber),  48 

Chloro<iuine    dihydrochloride  (Aralen(S)), 
hydroxychloroquine    sulfate  (Plaque- 
nil(g)),   and   quinine  dihydrochloride. 
Results  of  tests  in  vitro.  (E.  Mandel), 
71 

Chlorpromazine  organic  psychotic  reaction. 
(R.  Greenberg,  and  E.  Joseph),  1()5 

Cholecystocolic  fistula  with  gall  stone  ob- 
struction of  the  sigmoid.  (Radiological 

notes ) ,  354 
Cholecystoduodenal  fistula  with  gall  stone 

obstruction  of  the  duodenal  bulb  asso- 
ciated with  duodenal  idcer.  (Radio- 
logical notes),  354 

Cholestatic  jaundice,  severe,  diarrhea  and 
anemia.  (Clinico-pathological  con- ference), 239 

Chordoma 
masquerading  as,  metastatic  hyper- 

nephroma to  L4.  (Radiological  notes), 548 

of   L4   with   partial   intraspinal  block. 
(Radiological  notes),  547 

Churg,  J.,  et  al.  Pathology  of  lupus  nephri- 
tis, 272,  ab 

Clinico-pathological  conference.  F.  SchafT- 
ner,  editor. 

Alcoholism    with    protracted  "obstruc- 
tive" type  jaundice,  81 

Diarrhea,  anemia  and  severe  cholestatic 
jaundice,  239 

Edema,  anuria  and  hyperuricemia  with- 
out severe  azotemia,  432 

Hypertensive  cardiovascular  disease  with 
diabetes  in  an  alcoholic  patient,  339 

Polyarthritis,  fever  and  late  onset  of 
pulmonary  findings,  528 

Thrombocytopenia  with  gangrene  of  leg 
and  wrist  drop,  172 

Cohen,  J.,  et  al.  Effect  of  acutely  induced 
hyponatruria    on    the  concentrating 
mechanism  of  normal  dogs,  460,  ab 

Cohen,  N.,  et  al.  The  effect  of  acetazolamide 
on  secretion  of  sodium  and  potassium 
in  the  human  stomach.  196,  ab 

Combination   chemotherapy   of  advanced 
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oviiriiiii  carciiioiiia  with  the  aiitimotal)- 
olite,  Methotrexate,  and  tlie  alkyhitiiig 
agent,  Thiotepa.  (K.  (ireonspan  and  M. 
Fieber),  48 

Combined  gastrii'  and  duodenal  ulcers.  (A. 
Cell),  and  A.  Becker),  42() 

(\)inpari.son  of  the  heniodynaniic  effects  of 
the  closed  ami  open -chest  methods  of 
cardiac  re.siiscitation  in  normal  dogs 
and  ill  those  with  acute  myocardial 
infarction.  (F\  Weiser,  L.  Adler,  and  L. 
Kuhn),  4(iO  ab 

(^omplete  transposition  of  the  great  vessels, (Radiological  notes),  258 
Corrected  transposition  of  the  great  vessels 

with  incompetency  of  the  arterial 
auriculo-ventricidar  valve.  (Radiologi- 

cal notes),  2t)l 

"P^IABETFiS,  with  hypertensive  cardiovas- cular  disease  in  an  alcoholic  patient. 
(Clinico-pathological  conference) ,  339 

Diarrhea,  anemia  and  severe  cholestatic 
jaundice.  (Clinico-jiathological  con- 

ference), 239 
Digitalis  glycosides,  effects  of  intrarenal 

arterial  injection  on  urinary  concentra- 
tion. (S.  Kupfer,  and  .J.  Kosofskv),  368, 

ab 
Donoso,  E.,  et  al.  Recent  experience  with 

pericarditis  with  special  reference  to 
idiopathic  pericarditis,  229 

Dorsal  spine 
aneurysmal  bone  cyst  with  cord  compres- 

sion. (Radiological  notes),  555 
solitary  myeloma  of  with  cord  compres- 

sion. (Radiological  notes),  550 
vertebral    hemangioma    of    with  spinal 

cord      compression.  (Radiological 
notes),  542 

vertebral    hemangioma    of    with  s])iiial 
cord   compression   occurring  during 
pregnancy.  (Radiological  notes),  544 

Dreiling,  D.,  et  al.  The  effect  of  acetazol- 
amide  on  secretion  of  sodium  and  potas- 

sium in  the  human  stomach.  19(5,  ab 
Drug  selection,  the  ratioiude  of  in  tuberculo- 

sis therapy.  (C.  Muschenheim) ,  215 
Dumbbell    neurofibroma    of    the  lumbar 

spine,  (Radiological  notes),  552 
Duodenal  and  gastric  ulcers  combined.  (A. 

Gelb,  and  A.  Becker),  42() 

"PCHIKSON,  A.,  et  al.  Acute  idiopathic pericarditis  with  granuloma  formation, 
121 

Edema,  anuria  and  hyperuricemia  without 
severe  azotemia.  (Clinico  pathological 
conference),  432 

Educational  challenge  to  voluntar\-  hospi- 
tals. (W.  C.  Rappleve),  322 

Effect  of 
acetazolamide  on  secretion  of  sodium 

and  potassium  in  the  human  stomach. 
(A.  Lindner,  N.  Cohen,  D.  Dreiling, 
and  H.  Janowitz).  19(1 

acutely  induced  hyponatruria  on  the  con- 

centrating   mechanism    of  normal 
dogs.   (B.  (ioodman,  J.  Cohen,  M. 
Kahn,  and  M.  Levitt),  4(10,  ab 

Effects  of  intrarenal  arterial  injection  of 
digitalis  glycosides  on  urinary  concen- 

tration. (S.  Kupfer,  and  J.  Kosofskv), 
3()8,  ab 

Eisenbud,  L.,  et  al.  Radiological  notes,  187 
Eisner,  (i.,  et  al.  An  ai)|)raisal  of  free  water 

reabsorption  (T''H  .())  in  man,  38 
Elect rophysiology  of  the  brain  stem  oculo- 

motor system.  (H.  Krieger),  273,  ab 
lOxistential  psychotherapists — what  can  we 

learn  from  them.  (W.  Hulse,  A.  Franz- 
blau,  and  H.  Kieinschmidt ) ,  137 

Extracorporeal  circulation  in  pulmonary-  in- 
sufliciency.  (L  Kreel,  and  H.  Rappa- 
I)ort),  367,  ab 

pACTORS   which  enhance   and  inhibit 
angiotensin  Il-I>"  degradation  in  Cohn 
plasma  fractions.  (R.  Wolf,  M.  Mendlo- 
witz,  J.  Pick  and  X.  Naftchi),  273,  ab 

Familial   hypohaptoglobinemia  associated 
with  erythrocytic  glucose-()-phos|)hate 
dehydrogenase  deMciency.  (A.  (iottlieb, 

N.  Wisch,  and  .1.  Ross),  'l9(i Fieber,  M.,  et  al.  Combination  chemother- 
apy of  advanced  ovarian  carcinoma 

with  the  antimetabolite  Methotrexate, 
and  the  alkylating  agent,  Thiotepa,  48 

Field,  Dr.  Leonard  E.,  Obituary,  281 
Franzblau,  A.,  et  al.  What  can  we  learn  from 

existential  psychotherapists?,  137 
Friedberg,  C,  et  al. 
Hemodynamic  responses  induced  by 

intracarotid  injection  of  hypertonic 
and  hypotonic  solutions  in  dogs,  03 

Preliminary  observations  in  experimental 
isolated  left  heart  failure  in  dogs,  3(58, 
ab 

Friedman,  G.,  et  al.  The  relationship  of 
food  and  water  intake  in  aurothiogiu 
cose  obesity,  3(57,  ab 

Furst ,  S.,  et  al.  Preliminary  observations  in 
experimental,  isolated  left  heart  failure 
in  dogs,  368,  ab 

/^ABOR,  Ci.,  et  al.  Prelimiiuiry  observa- 
'  tions   in    experimental,    isolated  left 

heart  failure  in  dogs,  368,  ab 
Gastric 

and  duodenal  ulcers  combined.  (A.  Gelb, 
and  .\.  Becker),  426 

pouches,   subcutaneous,   preparation  of 
the   Heidenhain   and   Bickel  types. 
(F.  Hollander,  \ .  Weinstein,  and  J. 
Cereghini ) ,  223 

Gastrojejtuial  ulcer  following  gastric  resec- 
tion for  benign  gastric  ulcer.  (A.  Aufses, 

Jr.,  and  (!.  I^esnick),  412 
Gelb,  A.,  et  al. 
Combined  gastric  and  duodenal  ulcers, 

426 
Influence  of  chemical  structure  of  fatty 

acids  on  in  vilro  esterification  by 
intestinal  mucosa,  4(il .  ab 
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Gitlow,  S.,  et  al.  Angiotensin  II-I'^'  degra- dation in  vitro  with  normotensive  and 
hypertensive  human  sera,  107,  ab 

Goldfarb,  S.,  et  al. 
Histochemical  correlation  of  glucose-6- 

phosphatase  activity  with  develop- 
ment of  hepatocellular  carcinomas  in 

rats  fed  3'Me-DAB,  274,  ab 
Studies  on  the"  progression  from  acute hepatic  injury  to  fibrosis  of  the  liver. 

A  progress  report ,  152 
Goldstein,  'SI.,  et  al.  An  appraisal  of  free 

water  reabsorption  (T'^H-iO)  in  man,  38 
Goodman,  B.,  et  al.  Effect  of  acutely  in- 

duced hyponatruria  on  the  concentrat- 
ing mechanism  of  normal  dogs,  4(iO,  ab 

Gottlieb,  A.,  et  al.  Familial  hypohapto- 
globinemia   associated    with  erythro- 

cytic glucose-6-phosphate  dehydrogen- 
ase deficiency,  196 

Greenlierg,  R..  et   al.  A  chlorpromazine 
organic  psychotic  reaction,  Kio 

Greenspan,  E.,  et  al.  Coml)ination  chemo- 
therapy of  advanced  ovarian  carcinoma 

with  the  antimetabolite  Methotrexate, 
and  the  alkylating  agent,  Thiotepa,  48 

Grishman,  E.,  et  al.  Pathology  of  lupus 
nephritis,  272,  ab 

Gutman,  A.,  et  al.  Renal  excretion  of  urate 
loads  in  gouty  and  nongouty  man,  272 

TTEMODVXAMIC  responses  induced  by 
intracarotid  injection  of  hypertonic 
and  hypotonic  solutions  in  dogs.  CSl. 
Schoenfeld,  R.  Lasser,  D.  Allen,  and  C. 
Friedberg),  (53 

Hemoiihilia,  patterns  of  bone  change  in 
classic  hemophilia  and  Christmas  dis- 

ease, ij.  Moseley),  5 
Herman,  B.,  et  al.  Autogenic  blood  vessel 

graft.  An  experimental  study,  522 
Herschberger,  C.,  et  al.  Blood  stream  in- 

vasion l)y  unusual  microorganisms,  374 
Histochemical  correlation  of  glucose-fi- 

phosphatase  activity  with  development 
of  hepatocellular  carcinomas  in  rats 
fed  3'Me-DAB.  iS.  Goldfarb,  and  F. 
Zak),  274,  ab 

Hollander,  F.,  et  al.  The  preparation  of 
subcutaneous  gastric  pouches  of  the 
Heidenhain  and  Bickel  types,  223 

Horowitz,  P.,  et  al.  Acute  idiopathic  peri- 
carditis with  granuloma  formation,  121 

Hulse,  Dr.  Wilfred  C. 
Obituary,  277 
What    can    we    learn    from  existential 

psychotherapists?,  137 
Hutterer,  F.,  et  al.  Studies  on  the  progres- 

sion from  acute  hepatic  injury  to  fibro- 
sis of  the  liver.  A  progress  report,  152 

Hydroxylchlorociuine  sulfate  (Plaiiuenil®), 
chloroquine     dihydrochloride  (Ara- 
len®),   and   ciuinine  dihydrochloride, 
the  anticoagulant  properties  of.  Re- 

sults of  tests  in  vitro.  (E.  Mandel),  71 
Hypertensive 

and  normotensive  human  sera,  angioten- 

sin II-P^'  degradation  in  vitro. 
Wolf,  et  al.  197,  ab 

cardiovascular  disease  with  diabetes  in 
an  alcoholic  patient.  (Clinico-patho- 
logical  conference),  339 

Hyperuricemia,  edema  and  anuria  without 
severe  azotemia.  (Clinico-pathological 
conference ) ,  432 

Hypohaptoglobinemia,  familial,  associated 
with  erythrocytic  glucose -fi-phosphate 
dehydrogenase  deficiency.  (A.  Gottlieb, 

N,  Wisch,  and  J.  Ross),"  196 
TDENTIFICATIOX  and  partial  purifica- 

tion  of  a  post  -Lipomul  lipase  in  plasma 
of  dogs.  (.J.  Kessler),  195,  ab 

Idiopathic  pyloric  hypertrophy  in  the  adult . 
(Radiological  notes),  102 

Influence  of  chemical  structure  of  fatty 
acids  on  in  vitro  esterification  by  in- 

testinal mucosa.  (A.  Gelb,  and  J. 
Kessler),  461,  ab 

Ischemic  brain  disease,  angiography,  (A, 
Silverstein) ,  74 

T.\FFE,  H.,  et  al.  Vasolastine  in  the  treat- 
"    ment  of  angina  pectoris:  a  preliminary 

report,  275,  ab 
.Janowitz,  H.,  et  al. 

The  effect  of  aeetazolamide  on  secretion 
of  sodium  and  ])otassium  in  the  hu- 

man stomach,  19(),  ab 
the  relationship  of  food  and  water  intake 

in  aurothioglucose  obesity,  367,  ab 
Joseph,  E.,  et  al.  A  chlorpromazine  organic 

psychotic  reaction,  165 

T/'AHX,  M.,  et  al.  Effect  of  acutely  induced 
hyponatruria    on    the  concentrating 
mechanism  of  normal  dogs,  460,  ab 

Kaufman,  M.  R.,  et  al.  The  psychiatrist  in 
a  general  hospital,  385 Kessler,  J. 

Identification  and  partial  purification  of 
a  post-Lipomul  lipase  in  plasma  of 
dogs,  195,  ab Influence  of  chemical  structure  of  fatty 
acids  on   in   vitro  esterification  by 
intestinal  mucosa,  461,  ab 

Kleinschmidt ,  H.,  et  al.  What  can  we  learn 
from  existential  psychotherapists?,  137 

Kornfeld,  P.,  et  al.  Studies  in  myasthenia 
gravis.  Evaluation  of  cardiac  conduc- tion, 330 

Kosofsky,  .]..  et  al.  The  effects  of  intrarenal 
arterial  injection  of  digitalis  glycosides 
on  urinary  concentration,  368,  ab 

Kreel,  I.,  et  al. 
Extracorporeal  circulation  in  pulmonary 

insufficiency,  367,  ab 
Preliminary  observations  in  experimen- 

tal, isolated  left  heart  failure  in  dogs, 
368,  ab 

Krieger,  H.:  Elect rophysiology  of  the  brain 
stem  oculomotor  system,  273,  ab 

Kuhn,  L.,  et  al.  Comparison  of  the  hemo- 
dynamic effects  of  the  closed  and  open- 
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chest  iiiotliods  of  ciiriliac  rosuscitiitioii 
in  iioi'iiial  <l()(is  aiul  in  those  with  acute 
myocardial  infarct  ion,  KIO,  al) 

Kujifpr,  S.,  pt  al.  The  elTects  of  intrarenal 
arterial  injection  of  ilifiitalis  glycosides 
on  urinary  concentration,  ;^()S,  al) 

T  ASSKR.  H.,  el  al. 
'-^   Heniodynaniic    resjionses    induced  by 

intracarotid  injection  of  hypertonic  and 
hypotonic  solutions  in  dogs,  (>3 

Preliminary  observations  in  e\i)erimen 
tal,  isolated  left  heart  failure  in  dogs, 
3(i8,  ah 

Lesnick,  (i.,  et  al.  ( Jastrojejiuial  ulcer  fol- 
lowing   gastric    resection    for  benign 

gastric  ulcer,  412 
Levitt ,  M.,  et  al. 
An  appraisal  of  free  water  reabsorption 

tT'"Hj()i  in  man,  US 
Effect  of  acutely  induced  hyponatruria  on 

the  concentrating  mechanism  of  nor- 
mal dogs,  4()(),  ah 

Lewisohn,  Richard.  Obituary,  1 
Lindner,  A.,  et  al.  The  effect  of  acetazol- 

amide  on  secretion  of  sodiinn  and  potas- 
sivun  in  the  human  stomach,  19(),  ab 

I.,iver 
disease,  serum  electrophoresis  on  poly- 

acrvlamide  gel.  iF.  SchalTner,  et  al. 

420" 
fibrosis  of— studies  on  ])rogression  from 

acute  hepatic  injiirw  iH.  Pop|)er.  et 
al.),  152 

Localized  benign  lymph  node  hyperplasia, 
right  hilum  iC'astleman's  disease). 
(Radiological  notes),  'M\A Lung 

disease,  chronic,  ancillary  techni(iues  in 
investigation.  iL.  Siltzbach),  'M)o 

primary  lymphosarcoma.  (Radiological 
notes),  351 

Lupus  nephritis,  jxithology  of.  {]■'..  (Irish- man. .1.  Churg,  \V.  .Mantner,  and  Y. 
Suzuki ) ,  272,  ab 

Lymphoma 
■'benign,"    f)f   the   stomach,  duodeiuim and  colon.  (Radiological  notes),  848 
malignant,  patterns  of  bone  change.  (J. 

Moseley),  4().3 
Lymphosarcoma,    primarw    of    the  lung. 

(Radiological  notes),  351 

TV/TANDEL,  E.  The  anticoagulant  proj)- 
erties  of  chloro<|uine  dihydrochloride 
(Aralen®),  hydroxychlorociuine  sulfate 
I  PUuiuenil®),  and  (luinine  dihydro- chloride. Results  of  tests  in  vitro.  71 

Mautner,  \V.,  et   al.  Pathology  of  lupus 
nephritis,  272,  ab 

Mendlowitz,  ^L,  et  al. 
Angiotensin  II-I'^"  degraihition  in  vitro 

with  normotensive  and  hypertensive 
human  sera.  107,  ab 

Factors  which  enhance  and  inhibit  angio- 
tensin II  I'"  degradation  in  Cohn 

plasma  fractions,  273,  ah 

Metastases 
hypernephroma  to  L4  mascpierading  as 

chordoma.  (Radiological  notes),  .548 
involvement  of  the  stomach  from  ])rimary 

carcinoma  of  the  breast.  (Radiologi- 
cal notes),  44(i 

Methotrexate,  the  antimetabolite,  and  the 
alkylating  agent ,  Thiotepa,  in  combina- 

tion chemol  herap\'  of  advanced  ovarian 
(•••ircinoma.    1 1]     ( lreens|);ni .    and  ̂ L Fieber),  48 

.Microorganisms,  unusual,  blood  stream  in- 
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